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Section 313 of the Emergency Planning and Community Regkhow Act of 1986 (EPCRA) requires
certain facilities manufacturing, processing, or otherwise using listed toxic chemicals to re o tial
guantity of such chemicals entering each environmental medium. Such facilities must also report
pollution prevention and recycling data for such chemicals, pursuant to section 6607 of the Pollution
Prevention Act, 42 U.S.C. 13106. EPCRA sectiof 3lalso known as the Toxics Release Inventory

(TRI).
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DISCLAIMER

This guidance document is intended to assist industry with EPCRA section 313 reporting for lead and

lead compounds. In addition to providing an overview of aspects of the statutory and regulatory
requirements of the EPCRA section 313 program, this docustemprovides recommendations and
emissions factors to assist industry with EPCRA reporting. These recommendations do not supersede any
statutory or regulatory requirements, are subject to change, and are not independently binding on either
EPA or coveredacilities. Additionally, if a conflict exists between guidance on this site and the statutory

or regulatory requirements, the conflict must be resolved in favor of the statute or regulation.

Although EPA encourages industry to consider these recommemglatid emissions factors, in

reviewing this document, industry should be aware that these recommendations and emissions factors
were developed to address common circumstances at typical facilities. The circumstances at a specific
facility may significantlydiffer from those contemplated in the development of this document. Thus,
individual facilities may find that the recommendations and emissions factors provided in this document
are inapplicable to their processes or circumstances, and that alternptivachps or information are

more accurate and/or more appropriate for meeting the statutory and regulatory requirements of EPCRA
section 313. To that end, industry should use facility specific information and process knowledge, where
available, to meet theequirements of EPCRA section 313. EPCRA section 313 also provides that, in the
absence of such readily available data, a reporting facility may make reasonable estimates to meet those
EPCRA section 313 requirements. Facilities are encouraged to chrta@gency with any additional or
clarifying questions about the recommendations and emissions factors in this document, or if the facility
believes that EPA has incorrectly characterized a particular process or recommendation.

Additional guidance documegtincluding industry specific and chemical specific guidance documents,
are also available on TRI 6s GuideME website:
https://ofmpub.epa.gov/apex/qguideme ext/f?p=quidemiésgd
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SECTION 1.0 INTRODUCTION

Lead and lead compounds were on the original EPCRA section 313 list of toxic chemicisuary

17, 2001, EPA published a final rule (66 FR 4499) that classified lead and lead compounds as Persistent
Bioaccumulative Toxic (PBT) chemicals and lowered the 25,000 pound and 10,000 pound reporting
thresholds for lead and lead compounds to 100 ¢musmith the exception of lead contained in stainless

steel, brass, and bronze alloys (2). For stainless steel, brass or bronze alloys that contain lead, the quantity
of lead contained in these alloys is still applied to the 25,000 pound and 10,000 guaonticig

thresholds. These three alloys, when they contain lead, are often referred to in this document as the
Afgual i fied alloyso. EPA deferred its decision on
thresholds for lead when it is containedsiainless steel, brass, and bronze alloys because the Agency

was evaluating a previously submitted petition as well as comments received in response to previous
petition denials that requested the Agency revise the EPCRA section 313 reporting requi@ments

certain metals contained in stainless steel, brass, and bronze alloys. The final lead rule was based on
EPAGs finding that | ead and | ead compounds are PB
discussed in detail in Section VI (page 4223 of t he Preamble to the propos
responses to public comments pertaining to the 100 pound threshold are discussed on page 4530 of the
Preamble to the final l ead rule (2). Thrighttoul e i s
know about release and other waste management quantities of toxic chémardicularly PBT

chemicald in their communities. Hence, provided industry code and employee criteria are met, facilities

that manufacture, process, or otherwise useerthan 100 pounds of lead or any lead compound(s) must

now report annually to EPA and state/tribal governments their releases and other waste management
guantities.

Up until promulgation of the lead rule, only those facilities that manufactured or pedoe®re than

25,000 pounds (or otherwise used more than 10,000 pounds) of lead or lead compounds were required to
report. The primary difference between the lead rule and the previous requirements is that the lead rule
requires any affected facility thetanufactures, processes, or otherwise uses more than 100 pounds of

lead or lead compound(s) annually to report. Under the lead rule additional data pertaining to releases of
lead and lead compounds into the environment will be captured. The TRI leadesledl in any way

prevent or restrict any facility from manufacturing, processing, or otherwise using lead or lead
compounds, or from releasing lead into the environment.

EPA has developed this guidance document to assist regulated entities in comjplyithg Vead rule.
Because each facility is unique, the recommendations presented may have to be adjusted to the specific
nature of operations at your facility or industrial activity.

Section 1.1What Are the Reporting (Activity) Thresholds?

A reporting threshold foa listed chemical is a piestablished quantity pertaining to the manufacture,
processing or otherwise use of the chemical, such that when the quantity is exceeded within a calendar
year bya facility, requires the facility to report environmental releasesother waste management
guantities of the chemical. Reporting thresholds are also known as activity thresholds, because they are
related to manufacturing, processing, or otherwise use activities. EPCRA section 313 establishes two
default reporting thigholds. These are: 25,000 pounds per year for manufacture or processing of a listed
chemical and 10,000 pounds per year for otherwise using a listed chemical (42 U.S.C. 110Z3{0)¢1)
unless a different threshold has been established, if a coveiléyg fagnufactures more than 25,000

pounds of a listed chemical within a particular calendar year, that facility must report their releases and
other waste management quantities to the U.S. EPA, and state and tribal governments. The same would
hold true ifthe facility processed more than 25,000 pounds or otherwise used more than 10,000 pounds of
the chemical.
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EPCRA section 313 authorizes EPA to establish different thresholds for particular chemicals, classes of
chemicals, or categories of facilities, itldferent threshold is warranted (42 U.S.C.11023(f)(2)). EPA has
used this authority to establish lower thresholds for PBT chemicals. (See 40 CFR 370.28, 64 FR 58666
and 66 FR 4500.) The determination of whether a facility needs to report environmesaistseind

other waste management quantities of a listed chemical is based on a prior determination of whether any
of the reporting thresholds have been exceeded within a calendar year (i.e., January 1 through December
31 of a given year).

The thresholds ardetermined separately for lead (using the weight of the metal) and for lead compounds
(using the weight of the entire lead compound and combining the weights of all lead compounds; 40 CFR
372.25(h)). Provided that the facility meets the industry codeamudoyee threshold criteria, reporting

for lead is required:

1 If a facility manufactures, processes, or otherwise uses more than 100 pounds of lead (not
contained in stainless steel, brass, or bronze alloys) during the calendar year, or;

1 If a facility mandactures or processes more than 25,000 pounds of lead (regardless of whether it
is contained in stainlesteel, brass, or bronze alloys) during the calendar year, or;

1 If a facility otherwise uses more than 10,000 pounds of lead (regardless of whetlventiined
in stainlesstee| brass, or bronze alloys) during the calendar year.

Additionally, provided that the facility meets the industry code and employee threshold criteria, reporting
for the lead compounds category is required:

1 If a facility manufactures, processes, or otherwise uses more than 100 pounds of a lead compound
or a combination of lead compounds duringdhkendaryear.

The 25,000 pound (manufacture or processing) and 10,000 pound (otherwise use) reporting tAresholds
still in effect for lead contained in stainless steel, brass, or bronze alloys. The reporting of lead in these
alloys is described in detail Bection 3.0

It is important to note that lead is not included in the lead compounds category: lead and lead compounds
are listed separately on the EPCRA section 313 list of toxic chemicals. This means that for facilities that
manufacture, process, or etiwise both lead and one or more lead compounds, determinations of whether
the 106pound reporting threshold has been exceeded for the manufacturing, processing, or otherwise use
of lead must be made separately from the same determinations for the |gadicd(s). That is, for

purposes of determining whether a threshold has been exceeded, one should not combine the quantities of
lead and lead compounds. For purposes of EPCRA section 313 reporting, threshold determinations for
chemical categories must beskd on the total of all toxic chemicals in the category (see 40 CFR

372.25(d)). For example, a facility that manufactures three lead compounds would count the total amount
manufactured of all three lead compounds towards the manufacturing thresholdcaietwy. In the

case of lead compounds, the threshold for manufacturing lead compounds is 100 pounds. The
manufacture of lead compounds includes lead compounds that are generated but not released (e.g.,
chemical intermediates). One report is filed fa dategory and all releases and waste management
guantities are reported on one Form R report.

If a reporting threshold is exceeded for both lead and the lead compounds category, only a single EPCRA
section 313 report needs to be prepared, and this weulal lead compounds. This is allowed because if

a facility exceeds a threshold for lead compounds, the facility must only report the quantity of the parent
metal (lead) contained in the compounds that is released or otherwise managed as waste, ntitithe qua

of the lead compound that is released or otherwise managed as waste (40 CFR 372.25(h)). If a facility
exceeds the threshold quantity for either the manufacturing, processing, or otherwise use activities for an
EPCRA section 313 chemical or chemicalegory, the facility must file an EPCRA section 313 report

TRI Guidance for Reporting Lead and Lead Compounds 2



for that chemical or chemical category, even if the facility has zero release and other waste management
activity quantities. Exceeding the chemical activity (reporting) threshold quantity,enquémntity
released or otherwise managed as waste, determines whether the facility must report.

To assist facilities in determining if they may need to refdatle1-1 lists some common potential

industries and process sources of lead and lead compounds. Note that this table is not intended to be all
inclusive (see als8ection 4.D. If you manufacture, process, or otherwise use lead or lead compounds in
other operations you must consider the lead and lead compounds in threshold determinations. For more
information on threshold determinations in general S&ation 2.0and for information pertaining to

threshold determinations when processing or otherwise using lead in stainless steel, brass, or bronze

alloys, seesection 3.0

Table 1-1: Industry and Process Sources of Lead and Lead Compounds

Lead or Lead

Referencé

Industry/Process Compounds
Metal mining: con8tuent in ore Lead and lead compounds 3, 4
Smelting and refining: constituent in ore Lead 3,4
Coal mining: trace constituent in ore Lead compounds 3,4
Steel industry: coke production, trace constituent in coal Lead compounds 3,4
Fabricated metgiroducts: article component (e.g., ammunition, | Lead and lead compounds 3, 4
galvanized products, pipe organs)
Electronic product components (g.gatteries, electroplating of Lead 3,4
printed circuit boards, solder)
Other product components (e.g., bloglass, dental amalgam Lead and lead compounds 3, 4
fillings, lead cable coating, lead oxides in pigments and inks)
Paper manufacturing: present in wood and chemicals Lead 3,4
Plastic materials and resin manufacture: formulation component| Leadcompounds 3,4
Chemical manufacture: orgaitead compound production, rubber,| Lead and lead compounds 3, 4
reactants, and catalysts
Carbon black production: trace constituent in crude oil Lead compounds 3
Petroleum refining: trace constituent in petutecrude Lead compounds 3,4
Cement: trace constituent in raw materials Lead 3,4
Coal, oil, wood combustion (electric utilities, other facility electric Lead and lead compounds 3, 4,5
generation): traces in fuels
Waste treatment and solvaetovery: trace constituent in waste | Lead and lead compounds 3
stream
Incineration of municipal and various industrial wastes Lead and lead compounds 3, 4
Wholesale distribution of lead chemicals and compounds Lead and lead compounds 3
Bulk petroleum sdtions: trace constituent in petroleum products | Lead compounds 3

INumbers correspond to the references listed in the reference section at the end of this document

Section 1.2What Other Changes to the EPCRA Section 313 Reporting
Requirements Apply to Lead and theLead Compounds Category?

EPA has also made modifications and/or clarifications to certain reporting exemptions and requirements
for the PBT chemicals that are subject to the lower reporting thresholds; this includes lead and lead
compounds category. Pleasate that for lead and lead compounds, like other PBT chemicals, facilities
cannot apply thee minimisexemption when making threshold determinations and release and other
waste management calculations. PBT chemicals are also excluded from usingrtieeAReporting
Threshold and Form A Certification Statement, and from using range reporting options when reporting
releases or of§ite transfers (Part 1, Section 5 and 6). More information on reporting PBT chemicals to
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TRI, or on the above exemptionsdareporting options, can be found in the Reporting Forms and
Instructions, available alittps://ofmpub.epa.gov/apex/guideme_ext/f?p=guiderdeoriie

TRI Guidance for Reporting Lead and Lead Compounds


https://ofmpub.epa.gov/apex/guideme_ext/f?p=guideme:rfi-home

SECTION 2.0 GUIDANCE FOR DETERMINING WHE THER
REPORTING THRESHOLDS ARE EXCEEDED AND REPORTING
ENVIRONMENTAL RELEASES OF LEAD AND LEAD COMPOUNDS

Section 2.1General Guidance

This chapter provides guidance that facilities should find helpful in determining whether they have
exceeded the 1Q8bund reporting tleshold for lead or lead compounds, and, if so, in estimating and
reporting annual releases and other waste management quantities for lead and the lead compounds
category. Unless otherwise stated, the guidance in this chapter, as it pertains to leadh|ombitid

situations in which the lead is not contained in stainless steel, brass, or bronze alloys. Guidance pertaining
to determining whether a facility has exceeded a reporting threshold for lead when it is contained in
stainless steel, brass, or broafieys is not presented in théection but is presented in detail in the next
sectionof this document. For those facilities that only manufacture, process or otherwise use lead
compounds or lead not contained in a stainless steel, brass or bronzaiithye 10Qoound reporting

threshold needs to be considered. It is important to emphasize, however, that for those facilities that
manufacture, process, or otherwise use lead as well as stainless steel, brass or bronze alloys that contain
lead, the quadities of lead not in stainless steel, brass or bronze alloys are applied to theg&060

and 10,00@ound reporting thresholds, as well as the @@dnd reporting thresholds. This point is

discussed in detail in the next chapter.

Important Points Regarding the Threshold Calculations
Lead and Lead Compounds are Separatelyd.istethe EPCRA section 313 list.

1 There is only one listing for lead, but there are three reporting thresholds: 25,000 pouyrids00b, and
1001b;

1 The 100b threshold is applied to lead only when it is NOT contained in stainless steel, brass or bror
alloy;

1 The 25,000b manufacturing and processing thresh@ddthe 10,000lb otherwise us¢hreshold apply to
lead both when it is contained in stainleteel, brass or bronze alloy and when it is not;

1 Quantities of lead not contained in stainless steel, brass, or bronze alloys are STILL applied to tHb 2
and 10,000b thresholds, in addition to the 10®threshold; and

9 There is only one listing fdead compounds, and only one reportingsold for lead compounds: 10

This chapter is not intended to provide complete guidance for all situations involving lead and lead
compounds. The reader is advised to consult indisgegific guidance docuents applicable to his or

her facility for more detailed guidance. This document includes concentration and emissions factor data
which may be used as default values in determining whether the reporting thresholds have been exceeded,
and calculating releas and other waste management quantities. EPA recommends that facilities

complete these determinations and calculations using best readily available information applicable to their
operations, even when it differs from the data provided herein. In thecgbsksuch information,

EPCRA section 313 permits a reporting facility to make a reasonable estimate. EPA also recommends

that facilities maintain documentation of the basis for making these estimates (see 40 CFR 372.10).
Facilities are not required to fierm additional testing for EPCRA section 313 reporting.

2.1.1Determining Whether the 100 Pound Reporting Thresholds Have Been Exceeded

As discussed iection 1.1EPA lowered the reporting threshold for lead and the lead compounds
category to 100 pounds per year for each of the three reporting activities: manufacturing; processing; and
otherwise use. The determination of whether the 100 pound repitmtggipold is exceeded for any of
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these activities is made independently. Thus, when determining if a threshold is exceeded for lead, one
should calculate separately the amount of lead manufactured, the amount of lead processed, and the
amount of lead othievise used. These calculations must also be conducted separately for lead and for lead
compounds. To determine if a threshold is exceeded for the lead compounds category, use the entire
weight of the lead compound and include all lead compounds for eashdld determination (40 CFR
372.25(h)). (Some typical quantities required to meet the threshold for fuels and other selected materials
may be found iTable4-7 of Secton 4.3.) However, in reporting releases and other waste management
guantities, the quantities of lead can be combined on the Form R report, and submission of only one Form
R is necessary if reporting for both lead and lead compounds. The first exaroplellostrates a few

key points for determining whether the 100 pound threshold has been exceeded for lead fhetal (Pb
versus the lead compounds category.

Lead is often present as an impurity in fuels such as, for example, coal or oil. Lead presemipasityn i

in the fuel forms a lead compound that is coincidentally manufactured as a result of the combustion, and
subsequently released or otherwise managed as waste. Lead may be present in the fuel either in its
elemental form (P or as a lead compounBigX). If you burn fuels (e.g., coal or oil) on site you must
consider, for purposes of complying with section 313 of EPCRA, the lead present in the fuel and any lead
compound(s) that are formed from the combustion. In the absence of any other data,daAereds

assuming elemental lead is present in the fuel, and that it is converted to lead mondyjdel¢Rd

compound, during combustion(s). In this case, you would apply the amount of lead in the fuel to the
otherwise use threshold for lead and the amof lead monoxide formed to the manufacturing threshold

for lead compounds. The second example below demonstrates this point.

SeeSection 4.5or more information pertaining to combustion of fuels containing lead.
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Example I Threshold Determinations For Lead Metal Versus Lead Compounds

During the calendar year your facility: manufactures 5 pounds of lead monoxide (PbO), a lead compound
processs 200 pounds of a material containing 55% lead meté) (Rix contained in stainless steel, brass,

bronze alloys); processes 99 pounds of lead sulfide (PbS), atestierompound; otherwise uses 50 pounds (¢
lead metal; and otherwise uses 8 pourfdean tetraoxide, (P¥D4), another lead compound. To determine
whether you are required to submit a Form R release report, you first need to determine whether you hay
exceeded the 100 pound threshold for manufacturing, processing or otherwise usesafctiiéad metal or the
lead compounds. To do this, you must calculate separately the quantities of lead metal and lead compou
were manufactured, processed, or otherwise used. Thus, a total of six separate calculations must be perf
These a&: 1) what quantity of lead was manufactured; 2) what quantity of lead was processed; 3) what qu
of lead was otherwise used; 4) what quantity of lead compounds were manufactured; 5) what quantity of
compounds were processed; and 6) what quanitisad compounds were otherwise used. If the answamytof
these calculations is greater than 100 pounds, you have tripped the threshold and must file a Form R rele
report. The calculations are shown below.

Lead Metal (PK’)
1. Manufacturing: None spédied above.
2. Processing: 200 Ib of Pb x 0.55 = 110 Ib of Pb.
3. Otherwise Use: Given above as 50 Ib of Pb.

Lead Compounds

1. Manufacturing: Given above as 5 Ib of PbO.
2. Processing: Given above as 99 Ib of PbS.
3. Otherwise UseGiven above as 8 |b of D4

The onlythreshold that your facility exceeded was the 100 Ib threshold for processing lead (metal). This n
you must submit an EPCRA section 313 report for lead, and you must calculate all releases and-e#esmpib
waste management activity quantities @fdérom your facility, including releases from the otherwise use act
for lead metal (40 CFR 372.85(b)(15)(i)).

You do not have to report releases and other waste management quantities of the lead portion of the lea
compounds that resulted from themméacturing, processing, or otherwise use of lead compounds because
did not exceed any thresholds for lead compounds. However, if your facility had processed more than 10
PbS (instead of 9®), you would have also exceeded the threshold fargssing lead compounds and you
would have to report all releases and other@xempt waste management activity quantities of lead from all
compounds at your facility.

If your facility exceeds a threshold for both lead and lead compounds, you avedatlmprepare one Form R
report that accounts for your releases of lead resulting from all of yoeexempt activities involving both lead
and lead compounds. In this case, the lead associated with your activities involving lead compounds incly

1. Manufacturing: 5 Ib of PbO x (207.2; mol. wt. Pb/223.2; mol. wt. PbO) = 4.6 Ib Pb
2. Processing: 100 Ib PbS x (207.2; mol. wt. Pb/239.26; mol. wt. PbS) = 86.6 Ib Pb
3. Otherwise Use: 8 Ib of RB4x (621.6; mol. wt. of 3Pb/685.6; mol. wt. of #h) = 7.3 |b of Pb
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Example 2 Determining the Amount of Lead Combusted and Lead Monoxide Formed

Your facility operates several cefiled boilers to produce heat, steam, and electricity (coal is not directly

processed or used in your production process). The supplier @ddhprovided you with a Safety Data Sheet
(SDS) stating that the lead content of the coal is 7 ppmw. Using inventory records, you know that 13,600
pounds of coal were burned in this boiler during the calendar year. By burning coal that contaymiléade

otherwise used lead, and it can reasonably be assumed you have coincidentally manufactured PbO durin
combustion of the coal. Two threshold calculations, therefore, must be performed: one for the otherwise
lead, the other for the maradture of lead oxide, a lead compound.

Otherwise Use of Lead Metal (Bb

(7 Ib lead/1 x 18Ib coal) x 13,600,000 Ib coallyr = 95.2 Ib lead/yr
Manufacturing of Lead Compounds (PbO):

95.2 Ib lead/yr x (223.2; mol. wt. PbO/207.2; mol. wt. Pb) £l&®PbO/y

While yourfacility did notexceedhe100Ib/yr thresholdor otherwiseusinglead(in coal),yourfacility exceeded
the 100Ib/yr thresholdor manufacturingeadcompoundsnd,thereforeyouwill haveto file anEPCRAsection
313(FormR) reportfor leadcompoundshisyear.

The concentration of lead or lead compounds may be known as a specific concentration, as an average, as
a range, or as an upper or lower boundary. If you know the specific concentration of lead or lead
compounds, you must use tivalue for estimates (40 CFR 372.30(b)(i)). If only an average concentration

is provided (e.g., by the supplier), use that value in the threshold calculation. If only thévopper
concentration is known, you must use that value in the threshold ¢alioy#0 CFR 372.30(b)(3)(ii)). If

only the lowefbound concentration is known, or the concentration is given as a range of an upper and
lower boundary, EPA has developed the following guidance on the use of this type of information in
threshold determineans:

9 If the concentration is given as a range or an upper and lower boundary, EPA recommends that
you use the migboint in your calculations;

1 If only the lower bound concentration of lead or lead compounds is given and the concentrations
of the other comonents are given, EPA recommends that you subtract the other component total
from 100% to calculate the upper bound of the lead or lead compound(s). EPA recommends that
you then determine the mjmbint for use in your calculations;

91 If only the lowerboundconcentration of lead or lead compounds is given and the concentration
of the other components is not given, EPA recommends that you assume the upper bound for the
lead or lead compounds is 100% and use the paiitht. Alternatively, product quality
requrements or information available from the most similar process stream may be used to
determine the upper bound of the range.

Example 3 Determining the Amount of Lead Processed

Your facility processes a chemical substance that contains lead as an impurity. You have information ind
that the lead content of the chemical substance is 2.2 to 2.6 percent by weight. Using inventory records,
that 750,000 pounds of theearhical substance was processed at your facility during the calendar year. Usir
mid-point of the range of lead concentrations available (2.4% or 0.024 pounds (Ib) of lead/100 Ib of chem
substance), you can determine whether you have exceededdt¢Beging threshold.

(0.024 Ib lead/lb chemical substance) x 750,000 Ib chemical substance/yr = 18,000 Ib lead/yr

Your facility exceededhe100Ib/yr processinghresholdor leadand,consequentlywill haveto reportfor lead
thisyear.
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Chemical prodation facilities may manufacture lead compounds for other industry use. Production
records are a good source for determining the amount manufactured. You must also include any
importation of lead or lead compounds in your manufacturing threshold deteomi(E2PCRA section
313(b)(1)(C)(i)). You can obtain these amounts from purchasing records.

2.1.2De minimisExemption

Typically, EPCRA section 313 chemicals or chemical categories that qualify fde timnimis

exemption may be excluded from threshold detertiina and release or other waste management
estimations. However, trde minimisexemption does not apply to lead, lead compounds, or other PBT
chemicals or chemical categories (40 CFR 372.38(a)), except when lead is contained in stainless steel,
brass, obronze alloys (se€able3-3 in Chapter 3

Section 2.2Guidance for Reporting Annual Environmental Releases and Other
Waste Management Quantities of Lead

When reporting releases aather waste management quantities for lead or the lead compound category,
only the amount of elemental lead should be reported on the Form R (40 CFR 372.25(h)).

EPA recommends that you calculate lead releases and other waste management quantitiesnigy follo
these steps:

1. Identify the processes/operations where lead or lead compounds may be manufactured, processed,
or otherwise used;

2. Determine potential sources of releases and other waste management quantities from these
processes (e.g., wastewat&scharge, emissions from operations);

3. Identify the types of releases and other waste management quantities. These types correspond to
sections in the Form R (e.g., stack emissions, quantity sent off site for recycling);

4. Determine the most appropriatdigmtion method(s) and calculate the estimates for release and
other waste management quantities.

During threshold determinations, you should have identified the processes and operations in which lead
(and lead compounds) are found. Potential releasethrdwaste management sources of lead include
the following:

Accidental spills and releases;

Air pollution control devices (e.g., baghouses, electrostatic precipitators, and scrubbers);
Clean up and housekeeping practices;
Combustion byproducts;
Containeresidues;

Fittings and pumps;

Process discharge stream;

Recycling and energy recovery-pyoducts;
Storage tanks;

Tower stacks;

Transfer operations;

Treatment sludge;

Volatilization from processes; and
Waste treatment discharges.

E R e I I R
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After determining theelease and other waste management activity sources of lead and lead compounds,
you are ready to determine the types of releases and other waste management quantities. These final
destinations of lead (not including incorporation into a final productespond to elements of the Form

R (https://ofmpub.epa.gov/apex/guideme_ext/f?p=quiderdeariig.

Once you have determined that you exceeded a threshold, and after you hafiedddimif the potential
sources for release and other waste management activity types, you must estimate the quantities of lead
and the lead portion of lead compounds released and otherwise managed as waste. EPA has identified
basic methods that may bead to develop estimates (each method has been assigned a code that must be
included when reporting). The basic methods and corresponding codes are:

T

Estimate is based on continuous monitoring data or measurements for the EPCRA section 313
chemical (M1);

Edimate is based on periodic or random monitoring data or measurements for the EPCRA section
313 chemical (M2);

Estimate is based on mass balance calculations, such as calculation of the amount of the EPCRA
section 313 chemical in streams entering and fegpiocess equipment (C);

Estimate is based on published emissions factors, such as those relating release quantity to
throughput or equipment type (e.g., air emissions factors) (E1);

Estimate is based esite specific emissions factors, such as thosdingl release quantity to
throughput or equipment type (e.g., air emissions factors) (E2);

Estimate is based on other approaches such as engineering calculations (e.g., estimating
volatilization using published mathematical formulas) or best engineediggnent. This would
include applying estimated removal efficiency to a waste stream, even if the composition of the
stream before treatment was fully identified through monitoring data (O).

Descriptions of these basic methods are provided in the U.S. @&ligagiion, Estimating Releases and
Waste Treatment Efficiencies for the Toxic Chemical Release Inventory Forms (6)
(https://www.epa.gov/nscgpnd in the annual TRI Reporting Forms and Instructions

(https://ofmpub.epa.gov/apex/guideme_ext/f?p=guidereoriid. Many data sources exist for these

(and other) methods of developing estimakégure2-1 presents potential data sources and the estimation
methodology in which each estimation source is most likely to prove useful. Basedspesifie

knowledge and potential data sources available, you shoalbl&¢o determine the best method for
calculating each release and other waste management activity quantity.
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7Synthetic Organic Chemicals Manufacturing Industry.
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ASolubilities

AVolatilization rates

Figure 2-1: Potential Data Sources for Release and Oth&vaste Management Calculations
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SECTION 3.0 QUALIFICATION FOR STAINLESS STEEL, BRASS, AND
BRONZE ALLOYS THAT CONTAIN LEAD

Section 3.1The Qualified Alloys: Stainless Steel, Brass, and Bronze Alloys that
Contain Lead

An alloy is a solid mixture that contains tworoore elements, at least one of which being a metal.
Examples of alloys are stainless steel, brass, and bronze, which are three of the most commonly used
alloys (9). The major metal in stainless steel is iron. However, depending on the type of sta#lless ste
there can be substantial amounts of chromium, manganese, and/or nickel, which are added to minimize
the corrosion of the stainless steel. The major metal in brass and bronze is copper; however, substantial
amounts of nickel and/or zinc may also be pn¢sBrass is an alloy of copper and zinc with other metals

in varying lesser amounts. Bronze is an alloy of copper and tin with smaller amounts of other metals. The
final lead rulé lowered the 25,000 pound and 10,000 pound reporting thresholds fonbbéehe

compounds to 100 pounds, with the exception of lead contained in stainless steel, brass, and bronze
alloys. For stainless steel, brass or bronze alloys that contain lead, the quantity of lead contained in these
alloys is still applied to the 25,0@®und and 10,000 pound reporting thresholds.

These three alloys, when they contain | ead, ar e

EPA deferred on lowering the 25,000 pound and 10,000 pound reporting thresholds for lead when it is in
stdnless steel, brass, and bronze alloys because the Agency was evaluating a previously submitted
petition as well as comments received in response to previous petition denials that requested the Agency
to revise the EPCRA section 313 reporting requirenfentsertain metals contained in stainless steel,

brass, and bronze alloys. It is important to note that stainless steel, brass and bronze alloys, even when
they contain lead, are not listed on the EPCRA section 313 list of toxic chemicals: they atedot lis
chemicals. Lead, of course, is included on the EPCRA section 313 list of toxic chemicals, and its presence
in stainless steel, brass or bronze alloys does not change its status as a listed chemical, or as a PBT
chemical.

As mentioned irBectionl, thee is only one reporting threshold for the manufacturing, processing or
otherwise use activities of lead compounds, and that is 100 pounds. Thus, a facility that manufactures,
processes or otherwise uses more than 100 pounds of a single lead compourdnaticonof lead

compounds within a calendar year must report their environmental releases and other waste management
quantities of the compound(s). For lead metafBtere are three reporting thresholds: 25,000 pounds;
10,000 pounds; and 100 poundike 25,000 pound threshold pertains to the manufacture or processing of
all lead metal: lead contained in stainless steel, brass or bronze alloys (the qualified alloys) and lead that
is not contained in one of the qualified alloys. Similarly, the 10,00@¢dhreshold pertains to the

otherwise use of all lead metal. Thus, a facility that manufactures or processes within a calendar year
more than 25,000 pounds of lead, regardless of whether the lead is in a qualified alloy, is required to
report their envionmental releases and other waste management quantities of lead. The same is true if the
facility otherwise uses more than 10,000 pounds of lead. The 100 pound threshold only pertains to the
manufacture, processing, or otherwise use of lead when itis si@tinless steel, brass or bronze alloys.

Lead that is in stainless steel, brass or bronze alloys should not be included in determinations of whether
the 100 pound threshold for lead has been exceeded.

! Lead and Lead Compounds; Lowering of Reporting Thresholds; Community-Ri¢mow Toxic Chemical
Release Reporting; Final Rule. Federal Register, 66,-4%529 (January 17, 2001).
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Those facilities that manufacture, process or otlsgrwse within a calendar year more than 100 pounds
of lead that is not contained in a qualified alloy must report their environmental releases and other waste
management quantities.

The determination of whether a facility has to file a release repdaddmust be based on a prior
determination of whether that facility has exceeded any of the three reporting thresholds for lead.
Ostensibly, those facilities that do not manufacture, process or otherwise use stainless steel, brass or
bronze alloys that ctain lead will not have to determine whether they have exceeded the 25,000 pound
or 10,000 pound thresholds. Or, in other words, those facilities that manufacture, process, or otherwise
use lead only when it isot contained in stainless steel, brasgyrmnze alloy will only have to determine
whether they have exceeded the 100 pound threshold. Facilities that manufacture, process or otherwise
use lead when it is both in stainless steel brass or bronze alloys and when it is not in these alloys must
consicer all three thresholds. An important point to remember is that when determining whether a facility
has exceeded the 25,000 pound or 10,000 pound thresholds, any leaddhiat $tainless steel, brass or
bronze alloys must also be includadhe detemination.Figure3-1 summarizes the basic steps that need

to be taken when determining whether a facility has exceeded any of the three reporting thresholds for
lead. Theemainder of this chapter discusses these steps in greater detail, and provides examples to
illustrate how such determinations should be made.

This chapter also provides a general discussion on what stainless steel, brass and bronze alloys are. A
more dediled discussion on the composition of stainless steel, brass and bronze alloys is provided in
Appendix A. A comprehensive discussion on the chemistry, compaosition, and environmental fate of
alloys, including stainless steel, brass and bronze alloysilalalean an EPA document entitled Report

on the Corrosion of Certain Alloys (8).

3.1.1Definition of Stainless Steel Alloy

The American Iron and Steel I nstitute (Al SI') defi
considered to be alloy steel whhe maximum of the range given for the content of alloying elements

exceeds one or more of the following limits: manganese (Mn), 1.65%; silicon (Si), 0.60%; copper (Cu),
0.60%; or in which a definite range or a definite minimum quantity of any of tlwsvfaly elements is

specified or required within the limits of the recognized field of constructional alloy steels: aluminum

(Al), boron (B), chromium (Cr) up to 4.00%, cobalt (Co), niobium (Nb), molybdenum (Mo), nickel (Ni),

titanium (Ti), tungsten (W), vadium (V), zirconium (Zr), or any other alloying element added to obtain

a desired alloying effect. o

Steels that contain 4% or more of chromium are included, by convention, among the special types of alloy
steels known astainless steel§8). Trace conentrations of lead may be contained in stainless steel as an
impurity. The main reason for the existence of stainless steels is their resistance to corrosion.
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Some Important Points about Alloys
An alloy is a solid mixture that contains two or more eletseat least one of which is a metal;

With regard to the TRI Lead Rule and this d
bronze alloys that contain lead;

I Stainless steels are steels that contain 4% or more of chromium;

Brass is anlloy that consists chiefly of copper and zinc in variable proportions, and to a lesser ext
other elements;

1 Bronze is an alloy that consists chiefly of copper and tin in variable proportions, and to a lesser e
other elements.

Did the facility exceed the 25,000/10,000 Ib

threshold considering:

"The de minimis

L exemption may be
Lead in: stainless steel, brass, bronze alloy’ considered for

AND quantities of the lead

Lead not in: stainless steel, brass, bronze alloy in stainless steel,
brass or bronze alloy.

YES NO

Did the facility exceed the 100 Ib Did the facility exceed the 100 Ib

threshold considering only: threshold considering only:

Lead not in: stainless steel, Lead not in: stainless steel,
brass, bronze alloy brass, bronze alloy

MUST use Form R, without MAY use Form A or Form R.
range reporting in Sections 5 | Range reporting can be used
and 6 of Part II. in Sections 5 and 6 of Part Il.

MUST use Form R, without
range reporting in Sections 5
and 6 of Part I.

No reporting for
lead required.

Report releases and transfers  Report releases and transfers ~ Only required to report

FROM BOTH lead in FROM BOTH lead in releases and transfers of lead
stainless steel, brass, or stainless steel, brass, or not in stainless steel, brass,
bronze alloy AND lead notin  bronze alloy AND lead notin  or bronze alloy.

stainless steel, brass, or stainless steel, brass, or

bronze alloy. bronze alloy.

Figure 3-1. Reporting Thresholds and Requirements for Lead

(Theflow chartin Figure 31 does not apply to Lead Compounds, which is a separately listed TRI
chemical.)
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More than 180 different alloys belong to thdrliss steel group and each year new ones and

modifications of existing ones appear. In some stainless steels the chromium content approaches 30%.
Corrosion and oxidation resistance of stainless steels increase as the chromium content is increased. By
increasing the amount of the chromium content and by the presence of other elements, such as
molybdenum or titanium, the corrosion resistance of stainless steels can be varied over a tremendous
range.

3.1.2Definitions of Brass and Bronze

Brassis an alloy that corists chiefly of copper and zinc in variable proportions, and to a lesser extent
other elementdronzeis an alloy that consists chiefly of copper and tin in variable proportions, and to a
lesser extent other elements. There are a number of differenofyipess and bronze that differ in the
concentrations of copper, zinc, tin or other metals.

Copper and its alloys, including brass and bronze, are classified in the United States by composition
according to Copper Development Association (CDA) desigratidrich have been incorporated into

the Unified Numbering System (UNS) for metals and alloys. Wrought copper materials are assigned five
digit numerical designations which range from C10100 through C79999, but only the first three or
sometimes four numeahre frequently used for brevity. Designations that start with 8 or 9 are reserved
for cast copper alloys. The designations and principal alloying elements of wrought copper alloys are
given inTable3-1.

Table 3-1: UNS (CDA) Designations for Brass and Bronze Alloys

Alloy group UNS (CDA) designation Principal alloy elements

Brasses C20500C28580 Zn

Leaded brasses C31206C38590 Zn-Pb

Tin brasses C404006C40980 Sn, Zn
Phosphor bronzes C50106C52400 SnP

Leaded bronzes C53206C54800 SnP, Pb
Phosphorusilver C55180C55284 Ag-P

Aluminum bronze C60606C64400 Al, Fe, Ni, Co, Si
Silicon bronze C64700C66100 Si, Sn

Modified brass C66400C69950 Zn, Al, Si, Mn

Brass and bronze can be grouped according to how the principal elemental additions affect properties.
This grouping depends primarily on whether the additions that dissolve in the liquid copper can form
discrete second phases during melting/casting-praoess thermal treatment. Brass and bronze are
considered to be solid solution alloys when copper dissolves other elements to varying degrees to produce
a singlephase alloy that is strengthened relative to unalloyed copper. The contribution to straeggtheni

from an element depends on the amount of the element in solution and by its particular physical
characteristics, such as atom size and valency. Tin, silicon, and aluminum show the highest strengthening
efficiency of the common elemental additives, whsrrickel and zinc are the least efficient. The limiting
factor in their alloy range is the extent to which the elements, either singly or in combination, remain
dissolved in the copper during processifable3-2 gives the designations and compositions of some

specific brass and bronze wrought alloys. More details on these specific alloys are proxipieendix

A.
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Table 3-2: UNS (CDA) Designation and Compositions of Some Brass and Bronze Wrought
Alloys

Alloy group UNS designation Elemental composition, wt%?

Zinc brass C260 30 Zn

Leaded brass C360 357n,3Pb

Tin brass C425 9.52n,2.0 Sn
Phosphor bronze C510 50Sn,0.1P
Aluminum bronze C638 2.8 Al, 1.8 Si

Silicon bronze C654 3.0Si,1.5Sn,0.1Cr
Silicon bronze C655 3.3Si,0.9 Mn
Modified CuZn C688 22.7 Zn, 3.4 Al, 0.£2o0

@Remaining percentage is copper.

Section 3.2Determining When Reporting of Releases and Other Waste
Management Quantities for the Qualified Alloys is Required

As discussed above, there is only one reporting threshold for lead compounds, and that is 100 pounds.
Hence, a facility that either manufactures, processes or otherwise uses more than 100 pounds annually of
a single lead compound, or more than one lead compound, will have to report releases and other waste
management quantities of the lead contained inetheé tompound(s). For lead metal {Pthere are

three reporting threshold<5,000 pounds; 10,000 pounds; and 100 poutitst pertain to the

manufacture, processing or otherwise use of this chemical. A facility must file an EPCRA section 313
report if it manufactures, processes, or otlige uses more than 100 pounds of lead (not contained in
stainless steel, brass, or bronze alloy) during the calendar year. For lead contained in stainless steel, brass
or bronze alloy the 25,000 pound threshold for manufacturing and processing, an®@®depboind

threshold for otherwise use, is applied. As illustratedigure 3-1, facilities that manufacture, process, or
otherwise use lead and stainless steel, boagspnze alloys that contain lead must apply all quantities of

lead (regardless of whether they are in an alloy) to the 25,000 pound threshold for manufacturing and
processing or the 10,000 pound threshold for otherwise use. When conducting threshatibaga

facility must consider the amount of lead not in stainless steel, brass, or bronze alloys toward both the 100
pound threshold AND the 25,000 and 10,000 pound thresholdEi(gge3-1). Of course, facilities that
manufacture, process, or otherwise use lead only when it is not contained in any of the qualified alloys
would only have to consider the 100 pound threshold.

Thus, the qualification for lead containgdsitainless steel, brass or bronze alloys creates three potential
scenarios for facilities that may manufacture, process, or otherwise use lead as well as stainless steel,

brass or bronze alloys that contain lead: 1) all lead is in forms other thansstatelel, brass, or bronze

alloy; 2) all lead is in stainless steel, brass, or bronze alloy; and 3) some lead is in stainless steel, brass, or
bronze alloy and some is not; i.e., some lead may be manufactured, processed, or otherwise used

elsewhere at thiacility. Table3-3 summarizes what a facility needs to consider in determining whether

they need to report releases and other waste management quantities under eaersoéttarios and, if

reporting is required, what options the facility has in filing repdiadle3-3 refers to the following three

variables: 1) Form A Certification $ttement; 2) range reporting for Sections 5 and 6 of Part Il of the

Form R; and 3§le minimisaxemption. These variables, as well as their applicability, are discussed in
Section 1.2. Additional details on Relaslevermogyr i abl e
Reporting Forms & Instructionso package, which 1is
the Internet abttps://ofmpub.epa.gov/apex/guideme_&@d#guideme:rihome
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Table 3-3: Threshold Scenarios and Options

Scenario ‘

None of the lead at the facility is contained in a
qualified alloy.

In this scenario al/l | ea
steel, brass, or bronze
pound, 25,000 pound and 10,000 pound thresholds a
applicable. However,isce none of the lead is in a
qualified alloy, as a practical matter what really
determines whether reporting is required in this sceng
is whether the 100 pound
exceeded.)

Involving Lead and the Qualified Alloys
Option

In this scenario, the facility may NOT use ANYthe
following variablesde minimisexemption, Form A
Certification Statement, and range reporting for Section
and 6 of Part Il of the Form R.

All of the lead is only in qualified alloys

Thus, all lead quantities to be considered in the
threshold determinati on
brass, or bronze alloys.
25,000/10,000 pound thresholds need to be consider

If either the 25,000 or 10,000 pound thresholds are
exceeded:

1 The facility can use thée minimisexemption (if
otherwise applicable).
1 The facility may also use the Form A

Certification Statement and range reporting
options for completing Sections 5 and 6 of Parti
of the Form R.

Lead is in qualified aloys AND not in qualified
alloys.

Quantities of | ead are 0
all oyso and finot in stai
alloyso. Thus, all three

pound, 25,000 pound and 10,000 pound threshodskd
to be considered, and the facility will need to determir|
whether any of these thresholds have been triggered
(exceeded). Those quantities of lead not in qualified
alloys are to be applied to all three reporting thresholg
Those quantities of leatiat are only in the specified
alloys should only be applied to the 25,000 pound ang
10,000 pound thresholds.

The facility may take thde minimisexemption for those
qguantities of |l ead Ain st
all oys 0 tde mihimisgseraption teQueaements
(e.g., manufactured as an impurity). The facility may no
take thede minimise x empt i on f or any
stainless steel, brass, g

If the 100 pound reporting threshold is exceeded, the
facility may NOT ug the following variables: Form A
Certification Statement and range reporting for Sectiong
and 6 of Part Il of the Form R, regardless of whether th¢
25,000/10,000 pound threshold is exceeded.

If only the 25,000 or 10,000 pound threshold is exceedg
thefacility may use the Form A Certification Statement
range reporting variables even though, in this example,
quantities of | ead Anot i
all oyso were included in
reporting variables cannoetused once the 100 pound
threshold has been exceeded.

The following example demonstrates some of the points described in the above threshold determination
scenariosRelevant questions and answers on guidance for reporting lead and lead compounds to TRI are
included in Appendix B. Additional Q&As for TRI reporting guidance are also published on GuideME:
https://ofmpub.epa.gov/apex/f?p=quidemesgach
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Example 3: Threshold Determinations for Various Scenarios Involving Lead Alloys

1) Consider a facility that processes 20,000 pounds of lead in a stainless steel alloy and 275 pounds of Ie
in another alloy that is not stainless steel, brass, or bronze during the calendar year. Does this facility ne¢
to file an EPCRA section 313 reporfor lead?

Yes, this facility must file an EPCRA section 313 Form R report for lead (a Form A Certification Statemen
an option). While this facility did not exceed the 25,000 pound threshold for processing lead in all forms, i
exceeded the 100 pod threshold for processing lead in forms other than in stainless steel, brass, or bronz
alloys. This facility is only required to report releases and transfers of lead not contained in stainless stee
or bronze alloys, and cannot use range rémpith Sections 5 and 6 of Part Il of the Form R.

2) Consider a facility that processes 24,950 pounds of lead in a stainless steel alloy and 75 pounds of leg
another alloy that is not stainless steel, brass, or bronze during the calendar year. Doesstfdcility need to
file an EPCRA section 313 report for lead?

Yes, this facility must file an EPCRA section 313 report for lead. This facility exceeded the 25,000 pound
threshold for processing of lead in all forms (24,950 pounds in a qualified alloy®lsunds in a negualified
alloy = 25,025 pounds total); therefore, this facility must file a report. Since this facility did not exceed the
pound threshold for processing lead in forms other than stainless steel, brass, or bronze alloystyhisafacili
file a Form A Certification Statement rather than a Form R report if it meets the other requirements (less t
1,000,000 pounds manufactured, processed, or otherwise used and less than 500 pounds for the total an
reportable amount) for complat a Form A Certification Statement. This facility is required to report releas
and transfers of all lead (both contained in the stainless steel alloy and not contained in stainless steel, b
bronze alloys), and can use range reporting in Secii@msl 6 of Part Il of the Form R.

3) Consider a facility that processes 275 pounds of lead metal that is not in stainless steel, brass, or bron
alloys and in a separate operation processes 24,900 pounds of lead in a brass alloy during the calendar
year. Does this facility have to file an EPCRA section 313 report for lead and is this facility required to
report quantities released and otherwise managed as waste from the lead in all sources?

Yes, this facility must file a Form R report for lead. This ffaciéxceeded both the 25,000 pound processing
threshold for lead in all forms (275 pounds of lead in aqualified alloy plus 24,900 pounds in a brass alloy
25,175 pounds total) and the 100 pound threshold for lead not contained in stainless ste&ly branze alloys
Therefore, this facility must complete a Form R (it cannot use a Form A Certification Statement). This fac
must consider the amount of lead in both the qualified aneboatified alloys when estimating its releases an
gquantities otherwise managed as waste (althougldéhminimisexemption can be used for waste streams that
apply to the 24,900 pounds of lead in the brass alloy, if appropriate). This facility cannot use range report
Sections 5 and 6 of Part Il of the Form R

4) Consider a facility that processes 90 pounds of a lead compound, 95 pounds of lead metal (i.e., lead tf
is not contained in stainless steel, brass, or bronze alloys) and 24,910 pounds of lead in a stainless steel
during the calendar year. Doeghis facility have to file an EPCRA section 313 report for lead?

Yes, this facility must file an EPCRA section 313 report for lead. This facility exceeded the 25,000 pound
threshold for processing of lead in all forms (95 pounds not in a qualified &lisyY$#,910 pounds in stainless
steel = 25,005 pounds total) and must, therefore, file a report.

Since this facility did not exceed the 100 pound threshold for processing of lead not in stainless steel, bra
bronze alloys, this facility may file a ForA Certification Statement rather than a Form R report if it meets tl
other requirements (less than 1,000,000 pounds manufactured, processed, or otherwise used and less th
pounds for the total annual reportable amount released) for completinghaFoertification Statement.

This facility is required to report releases and transfers of all lead (both contained in the stainless steel al
not contained in stainless steel, brass, or bronze alloys) , and can use range reporting in Sect®on$ Baaht
of the Form R.

Note, however, that this facility did not exceed the 100 pound processing threshold for lead compounds 3
therefore, does not need to report its processing of a lead compound. None of the lead in the lead compa
factoredinto the above threshold determinations for lead, or toward release or otherwise managed quantit
estimates for lead.
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Example 3(continued): Threshold Determinations for Various Scenarios Involving
Lead Alloys

5) Consider a facility that processes 26(®,000 pounds of a stainless steel alloy containing 0.0950% lead. Does
this facility have to file an EPCRA section 313 report for lead?

The amountof lead in the stainless steel alloy processed is calculated as follows:
(26,500,000 pounds alloy) (0.095®% lead) = 25,200 pounds lead

While the threshold for processing lead appears to have been exceeded: 25,200 pounds is more than the
pound threshold for processing lead, the lead in the alloy is less thd@ thiaimisconcentration (0.1%) and
therdore does not have to be considered in the threshold calculation (i.e., is exempt from the threshold
calculation). Thus, because ttie minimisconcentration for lead is 0.1%, and this facility processed lead onl
the form of the qualified alloy of staless steel (i.e., the 100 pound threshold was not also exceeded), this f
is not required to file an EPCRA section 313 report.

It is important to note that if a facility exceeds the 100 pound threshold for lead not contained in stainless

steel, brass, or bronze alloys, they must complete a Form R. Keep in mind thetih@misexemption

may apply when estimating the amountsedéase and otherwise managed quantities associated with the

|l ead in the qualified alloys. Clarification
6.
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SECTION 4.0 SOURCES OF LEAD AND LEAD COMPOUNDS

This chapter provides an overview of where EPAdwels lead and lead compounds are likely to be found

at facilities and which operations may manufacture, process, or otherwise use lead or lead compounds.
You should determine if the sources of lead and lead compounds discussed in this chapter apply to your
facility. EPA recognizes that this document is not exhaustive and that many additional sources of lead and
lead compounds exist. You should carefully consider all potential sources, not just those discussed in this
document.

Section 4.1Physical and Chemical Nature 6Lead and Lead Compounds

In pure form, lead metal (Phis silvery in appearance. Lead metal oxidizes and turns blyiain when
exposed to air. It is soft enough to be scratched with a fingernail. It is dense, malleable, and readily
fusible (10). Its poperties include a low melting point; ease of casting; high density; low strength; ease of
fabrication; acid resistance; electrochemical reaction with sulfuric acid; chemical stability in air, water,
and soils; and the ability to attenuate sound wavesjiat@diation and mechanical vibration (11). The
physical properties of lead are presentet@idble4-1.

Lead in its elemental or pure form rarely occurs in nature. Lest commonly occurs as the mineral
galena (lead sulfide [PbS]), a lead compound, and is sometimes found in other mineral forms, which are
of lesser commercial importance, such as anglesite (BB cerussite (PbGI(10).

Table4-2 presents properties of these three mineral compounds. Lead is hardened by alloying it with
small amounts of arsenic, copper, antimony, or other metals (10). These alloys are frequently used i
manufacturing various leatbntaining products. A list of typical end uses for lead alloys is givéalie
4-3.

Lead in its compound form also has many uses in matufag processes, primarily as pigments. Lead
compounds can be classified into the following general categories:

9 Organolead compounds;
9 Lead oxides;

i Lead sulfides; and

9 Lead salts.

Each of these classes of lead compounds is discussed briefly halwe4-4 presents a summary of the
chemical formulas and end uses of the most commonly used lead compounds.

4.1.10rganolead Compounds

Organolead compounds are compounds thiataén lead and carbon and have at least onedadmbn

bond. Only two types of organolead compounds have found$aaje commercial applications:
tetramethyllead (TML) and tetraethyllead (TEL). Both TML and TEL were once manufactured in large
guantities in the United States because they were used extensively in automotive gasoline. However, due
to strict regulations that have essentially outlawed the use lead as an additive in gasoline, the commercial
production or importation of TML and TEL in the Usit States is now greatly reduced. Special use of

lead as an additive in certain types of fuels, such as fuels for certain racing cars and aircratft, is still
permitted, however.
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Table 4-1: Physical Propertiesof Lead

Property Value

Atomic weight 207.2 Da
Melting point 327°C
Boiling point 1770°C
Specific gravity
20°C 11.35 g/cm
327°C (solid) 11.00 g/cr
327°C (liquid) 10.67 g/cm
Specific heat 130 J/(kgK)a
Latent heat of fusion 25 J/g
Latent heat ofaporization 860 J/g
Vapor pressure
980°C 0.133 kPa
1160°C 1.33 kPa
1420°C 13.33 kPa
1500°C 26.7 kPa
1600°C 53.3 kPa
Thermal conductivity
28°C 34.7 W/(mK)
100°C 33.0 W/(mK)
327°C (solid) 30.5 W/(mK)
327°C (liquid) 24.6 W/(mK)
Coefficientof linear expansion, at 20°C per °C | 29.1x 10°®
Surface tension at 360°C 442 mN/m

Source: Reference 12

Table 4-2: Physical Properties of the Principal LeadOre Compounds

Parameter ‘ Galena Cerussite Anglesite
Formula Pbs PbCQ PbSQ
Lead, weight percent 86.6 % 775 % 68.3 %
Hardness, Mohs scale 2.5102.75 3t03.5 25103
Luster Metallic Adamantine to A_damantine to

vitreous, resinous vitreous, resinous

Color Lead gray Colorless to white Colorless to white
Density, g/cm3 7.58 6.55 6.38

Source: Reference 13
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Table 4-3: Uses of Lead Alloys

Alloy

Lead- Copper (<0.10% copper by
wt.)

Uses \
Lead sheet
Lead pipes
Sheathings for electric poweables
Wire and other fabricated lead products
Tank linings
Tubes for aciemist precipitators
Steam heating pipes for agidiating baths

60 to 70% copper by wt. (leaded bra
or bronze)

=A =4 =4 =4 =8 -4 -4 =4

Bearings and bushings

Lead- Antimony

= =4 =4 -4 =9

Leadacid battery positiverifds, posts, and connectors
Flashings and roofing materials

Cable sheathings

Ammunition

Tank linings, pumps, valves, pipes, and heating and cooling co
chemical operations using sulfuric acid or sulfate solutions at
elevated temperatures

Lead sheet

Anodes in metaplating and metaglectrowinning operations
Collapsible tubes

Wheetbalancing weights for automobiles and trucks
Special weights and castings

Battery cable clamps

Lead- Antimony - Tin

=4 =4 =a 4 -4 -8 -8 -8 -8 -

Printingtype metals
Bushing and sleeve bearings
Journal bearings in freight cars and mobile cranes

Decorative, slush, and special castings (e.g., miniature figures,
casket trim, belt buckles, trophies, and holloware)

Lead- Tin

=

= =4 =4

Solders for sealing and joining metals (e.g., electronic applicatit
including printed circuit boards)

Automobile radiators
High-temperature heat exchangers

Ternesteel sheets for radio and television chassis, roofs, fuel te
air filters, oil filters, gaskets, metal furniture, gutters, and
downspouts

Lead- Calcium

=a =4 =4 =

=a =4 =8 =

Coating ofcopper sheet used for building flashings
Coating of steel and copper electronic components
Electroplating

Grids for large stationary sta#iy power, submarine, and speciali
sealed batteries

Original equipment automotive batteries
Negative grids for rept@ment batteries
Electrowinning anodes

Cable sheathing, sleeving for cable splices, specialty boat keel;
and leaealloy tapes

Lead- Calcium- Aluminum

Negative battery grids
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Alloy

Uses

Lead- Calcium- Tin 1 Maintenane-free automotive battery grids
1 Electrowinninganodes
Lead- Silver 1 Insoluble anodes for zinc and manganese electroplating
1 Anodes in the & cathodic protection of steel pipe and structures
used in fresh, brackish, or seawater
1 Solder in high pressure, high temperature cooling systems
1 Positive grids ofeadacid batteries
1 Soft solders
Lead- Silveri Antimony 1 Production of thin copper foil for electronics
Lead- Silver - Calcium 1  Zinc electrowinning
Lead- Strontium- Tin 1 Maintenancdree battery grids
1 Bearings
Lead- Tellurium 1 Used in pipes and shseor chemical installations
9 Shielding for nuclear reactors
1 Cable sheathing
Fusible (lead, cadmium, bismuth, an  Fuses
tin in varying composition$) f  Low-melting sprinkler systems Foundry patterns
1 Molds, dies, punches, chucks, cores, mandrels, flexiblieg, and
low-temperature solder
Leadi Idium 1 Used to solder metals to glass
Lead- Lithium and Lead 1 Battery grids
Lithium - Tin 1 Bearings

aAlloys that melt at very low temperatures (i.e.,B20 361.4F [0 C to 183C]).

SourceReference 1
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Table 4-4: Lead Compounds

Compound* | CAS Number | Chemical Formula or Description Uses |
Lead acetate 301-04-2 Pb(GH302), 3H,0O Dyeing of textiles, waterproofing, varnishes, lead driers, chioigraents,
gold cyanidation process, insecticide, otiling paints,
analytical reagent, hair dye
Lead alkyl, mixed o} /A mixture containing various methyl and |Anti-knock agents in aviatiogasoline
ethyl derivatives of tetraethyl lead and
tetramethyl lead
Lead antimonate 13510899 Phs(SbQy)2 Staining glass, crockery, and porcelain
Lead arsenate 7645252 Phs(ASOq)2 Insecticide, herbicide
Lead arsenite 1003%137 Pb(AsQ)2 Insecticide
Lead azide 1342446-9 Pb(Ns)2 Primary detonating compouridr high explosives
Lead borate 14720537 Pb(BQ,), AH0 Varnish and paint drier, waterproofing paints, lead glass, electrically
conductive ceramic coatings
Lead borosilicate o) Composed of a mixture of the borate and |A constituent obptical glass
silicate of lead
Lead carbonate, basic 59863-0 2PbCQ APb(OH)Y Exterior paint pigments, ceramic glazes
Lead chloride 7758954 PbCb Preparation of lead salts, lead chromate pigments, analytical reagent
Lead chromate 775897-6 PbCrQ Pigment inindustrial paints, rubber, plastics, ceramic coatings; organic
analysis
Lead cyanide 592-05-2 Pb(CN} Metallurgy
Lead dimethyl 1901066-3 Pb[SCSN(CH)z]2 \Vulcanization accelerator with litharge
dithiocarbamate
Lead dioxide 130960-0 PbG Oxidizing agent, electrodes, leattid storage batteries, curing agent for
polysulfide elastomers, textiles (mordant, discharge in dyeing with ind
matches, explosives, analytical reagent.
Lead fluoborate 1381496-5 B.Fs APb Salt for electroplating lead; cdre mixed with stannous fluoborate to
electroplate any composition of tin and lead as an alloy
Lead fluoride 778346-2 PbR Electronic and optical applications, starting materials for growing sing|
crystal solidstate lasers, higtemperature dry filnlubricants in the form g
ceramiebonded coatings
Lead fluosilicate 2580874-6 PbSik A2H,0 Solution for electrorefining lead
Lead formate 811-54-1 Pb(CHQ) Reagent in analytical determinations
Lead hydroxide 1978314-3 Pb(OH) Lead salts, leadioxide
Lead iodide 1010163-0 Pbb Bronzing, printing, photography, cloud seeding
Lead linoleate 1699651-3 Pb(GigH3102)2 Medicine, drier in paints and varnishes
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Compound* |

CAS Number |

Chemical Formula or Description

Uses |

Lead maleate, tribasic o} C4HeOsAPD Vulcanizing agent for chlorosulfonated polyethyleHeghly basic stabilize
with high heat stability in vinyls

Lead molybdate 1019055-3 PbMoOy Analytical chemistry, pigments

Leada - o} Pb(GoH7S0s)2 Organic preparations

naphthalenesulfonate

Lead naphthenate 6179014-5 C14H2204Pb Paint and varnisHrier, wood preservative, insecticide, catalyst for reac
between unsaturated fatty acids and sulfates in the presence of air, lu
additive

Lead nitrate 10099874-8 Pb(NG)2 Lead salts, mordant in dyeing and printing calico, matches, mordant
staining mother of pearl, oxidizer in the dye industry, sensitizer in
photography, explosives, tanning, process engraving, and lithography

Lead oleate 112046-3 [CH3(CH2)7CH:CH(CH)7COOLPb Varnishes, lacquers, paint drier, higressure lubricants

Leadoxide, red 131441-6 P04 Storage batteries, glass, pottery, and enameling, varnish, purification
alcohol, packing pipe joints, metptotective paints, fluxes and ceramic
glazes.

Lead phosphate 744627-7 Phs(PQu)2 Stabilizing agent in plastics

Leadphosphate, dibas o} PbHPQ Imparting heat resistance and pearlescence to polystyrene and caseit
plastics

Lead phosphite, dibas 1584552-0 2 P b OA P:BIRP,O Heat and light stabilizer for vinyl plastics and chlorinated paraffins. As
UV screeningand antioxidizing stabilizer for vinyl and other chlorinatec
resins in paints and plastics

Lead phthalate, dibasi o} CsH4(COORPbAPHO Heat and light stabilizer for general vinyl use

Lead resinate 900826-8 Pb(GoH2905)2 Paint and varnish drier, textileaterproofing agent

Lead salicylate o} Pb(OOCGH4OH), AH,0O Stabilizer or costabilizer for flooring and other vinyl compounds requir
good light stability

Lead sesquioxide 131427-8 P03 Ceramics, ceramic cements, metallurgy, varnishes

Lead silicate 1112022-2 3PbOASIO, Ceramics, fireproofing fabrics

Lead silicate, basic o) A pigment made up of an adherent surfacePigment in industrial paints

layer of basic lead silicate and basic lead
sulfate cemented to silica

Lead silicochromate 11113705 A yellow leadsilicon pigment Normal lead silicon chromate is used as a yellow prime pigment for tr:
marking paints. Basic lead silicon chromate is used as a corrosive inh
pigment for metal protective coatings, primers, and finishers. Also for
industial enamels requiring a high gloss

Lead sodium thiosulfa] 0 PbS0; A2N&S,03 Matches

Lead stannate 1203631-6 PbSnQA2H,0 Additive in ceramic capacitors, pyrotechnics
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Compound* |

CAS Number |

Chemical Formula or Description

Uses |

Lead stearate 5265259-2 Pb(GgH3502)2 Varnish and lacquer drier, higiressurdubricants, lubricant in extrusion
processes stabilizer for vinyl polymers, corrosion inhibitor for petroleul
component of greases, waxes, and paints

Lead subacetate 133532-6 2Pb(OH} APb(GH30,), Decolorizing agent (sugar solutions, etc.)

Leadsuboxide o} PO In storage batteries

Lead sulfate 744614-2 PbSQ Storage batteries, paint pigments

Lead sulfate, basic o) PbSQPbO Paints, ceramics, pigments

Lead sulfate, blue bas o) Composition: Lead sulfate (min) 45%, leacComponents of structurahetal priming coat paints, rusthibitor in paints,

oxide (min) 30%, lead sulfide (max) 12%, [lubricants, vinylplastics, and rubber products
lead sulfite (max) 5%, zinc oxide 5%, carb
and undetermined matter (max) 5%

Lead sulfate, tribasic o} 3PbOAPbSQ AH,0 Electrical and other vinyl compounds requiring high heat stability

Lead sulfide 131487-0 PbS Ceramics, infrared radiation detector, semnductor, ceramic glaze, sou
of lead

Lead telluride 131491-6 PbTe Single crystals used as photoconductor and semiconductor in thermot

Lead tetraacetate 546-67-8 Pb(CHCOO) Oxidizing agent in organic synthesis, laboratory reagent

Lead thiocyanate 592-87-0 Pb(SCN) Ingredient ofpriming mix for smalarms cartridges, safety matches, dye

Lead titanate 12060600-3 PbTiOs Industrial paint pigment

Lead tungstate 775901-5 PbWQ, Pigment

Lead vanadate 1009979-3 Pb(VGs)2 Preparation of other vanadium compounds, pigment

Leadzirconate titanate 1262681-2 PbTiZrGs Element in hifi sets and as a transducer for ultrasonic cleaners, ferroe
materials in computer memory units

Litharge 1317368 PbO Storage batteries, ceramic cements and fluxes, pottery and glazes, gl

Source: Reference 15

" Some of the lead compounds listed in this table are stated as being used in paints and other coating materials. ftsbdulthbthe use of lead compounds

in paints and other coating materials has been restricted by vanjplatiens. Nowadays, the major uses of lead based paints and other coating materials are: as
metal primers in automobile refinishing; antirrosive undercoatings in the automobile industry; in public works applications (such as bridges and roads, for
exanple); in traffic paints; in art materials; and in marine applications (such as boats and buoys).
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4.1.21 ead Oxides
Lead oxide is a general term and includes teadn o x i de or Al it hargeo (PbO);

|l eadf®s) ( Pnd bl ack or fAgrayo oxide, whi30percens a mi x

metallic lead. Litharge is used primarily in the manufacture of various ceramic products. Bddeuse
electrical and electronic properties, litharge is also used in capacitors and electrophotographic plates, as
well as in ferromagnetic and ferroelectric materials. It is also used as an activator in rubber, a curing agent
in elastomers, a sulfur rewa agent in the production of thiols and in oil refining, and an oxidation

catalyst in several organic chemical processes. It also has important markets in the production of many
lead chemicals, dry colors, soaps (i.e., lead stearate), and driers foApaiher important use of

litharge is the production of lead salts, particularly those used as stabilizers for plastics, notably polyvinyl
chloride materials (16).

Lead tetraoxide (Pf.) or red lead is a brilliant oranged pigment. It is used as a pignt in

anticorrosion paints for steel surfaces. It is also used in lead oxide pastes for tubular storage batteries, in
ballistic modifiers for higkenergy propellants, in ceramic glazes for porcelain, in lubricants for hot
pressing metals, in radiatigatielding foam coatings in clinical-kay exposure, and in rubber adhesives

for roadway joints (14). Black lead is made for specific use in the manufacture of lead acid storage
batteries (16). Lead dioxide (PkpJs a brownish, black powder. Because of fitergy oxidizing

properties, it is used in the manufacture of dyes and to control burning in incendiary fires. It is also used
as a curing agent for liquid polysulfide polymers and low molecular weight butyl and polyisopropane
(17). Lead titanate (PbT#Pand lead zirconate (PbZgDare two lead oxides that are frequently mixed,
resulting in highly desirable piezoelectric properties that are used ifpbigér acoustic radiating
transducers, hydrophones, and specialty instruments (18).

4.1.3Lead Sulfides

Lead suiide (PbS) or galena is one of the most common lead minerals, appearing black and opaque. It is
an efficient heat conductor and has semiconductor properties, making it desirable for use in photoelectric
cells. Lead sulfide is used in ceramics, infraredatézh detectors, and ceramic glaze (18,19).

4.1.4Lead Salts

Many lead salts are colored and, therefore, are used commercially as pigments. Basic lead carbonate
(Pb(OHYA2PbCQ), basic lead sulfate (Pb($@Pb0O), and basic lead silicates (3RASD,) are well

known white pigments. Basic lead carbonate is used as a component of ceramic glazes, as a curing agent
with peroxides to form improved polyethylene wire insulation, as a-cdh@nging component of
temperaturesensitive inks, as a component of lubricgtireases, and as a component of weighted nylon
reinforced fish nets made of polyvinylchloride (PVC) fibers (14). Basic lead sulfate helps provide

efficient, longterm, economic heat stability to flexible and rigid PVC. In neat form lead sulfate can be
dispersed easily, and has excellent electrical insulation properties. It is also an effective activator for
azodicarbonamide blowing agents for vinyl foams (14). Basic lead silicates are used by the glass, ceramic,
paint, rubber, and plastics industries. d.@aonosilicate (3Pb&BSIQ,) is used in formulating lead

bearing glazes for the ceramics industry and as a source of PbO in the glass industry. Lead bisilicate
(PbQAOAO:AI0:A1.95SiQ) was developed as a I@elubility source of lead in ceramic glazes for

foodware. Tribasic lead silicate (3PR8IO,) is used primarily by glass and frit producers (14).

Lead chromates (e.g., PbGjCare orange or yellow in color and, as such, are used frequently as orange
and ydlow pigments (15). Lead borates [Pb(B&-0], germanates (P&eQ), and silicates
(PbQASIO,) are glasdorming compounds that impart unique properties to glasses, enamels, glazes, and
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other ceramics. Other salts are used as stabilizers for plastingbdoeds, explosives, and in
electroplating (14, 15).

Section 4.20verview of Production and Use

Lead is obtained in one of two ways: either by primary production through mining of ores or secondary
production through recycling. According to the U.S. Bureau of Miles2016 domestic production of
recoverable lead from lead ores was 346,000 tons, or 26 percent of the total lead produced domestically.
The 2016 quantity of domestic refined lead recovered from lead scrap was 1,000,000 tons, or 74 percent
of the total leaghroduced domesticallyd@). In 2016, domestic lead ore mining in the United States
accounted for about 7 percent of the total amount of the world mined production of lead for that year.
China accounted for about 50 percent of the world's mined prodwdtiead in 2016. Other major lead

ore producing countries include Australia, Peru, Russia, Mexico, India, Sweden, Bolivia, and Turkey
(33).

Most of the |l ead ore mined in thebdlntiadeidn SET@utelse &
Missouri. The reoverable lead mine production from Alaska and Missouri was about 92 percent of the
total lead mine production in the United States in 1999. Lead is also mined in Idaho, Montana, New York,
and Tennessee. In these states, lead is recovered from leadatizim¢, and silver ore deposits (20).

Lead ore is mined underground except when it is mined with copper ores, which are typically mined in
open pits. The lead content of ores typically ranges from 3 to 8 percent, and the lead is usually in the
form of alead compound. The ores are extracted and beneficiated to produce a lead ore concentrate of 55
to 70 percent lead. Once dried, the leael concentrates are shipped to primary lead smelter/refinery

plants for further processing. Lead ore concentrategrapessed at primary lead smelter/refinery plants

to produce lead metal or alloys. Primary lead has not been produced in the United States since in 2013.
Of the 346 tons of concentrate produced in 2015, 341 tons were exported outside the U.S. (34).

Lead B among the most recycled nonferrous metals in the world. Secondary production (from recycled
materials) accounts for 100 percent of domestic lead production (34). Secondary lead smelters and
refineries recover and refine metal from ldshring scrap matels and residues to produce lead and

lead alloy ingots, lead oxide, and lead pigments. In 2015, about 93 percent of recycled scrap was from
leadacid batteries (34). Secondary lead smelting and refining generally falls under NAICS code 331492
(SIC code 341). In 2016, 1,490,000 tons of lead were consumed by product manufacturing sectors in the
United Stateskigure4-1 shows the various manufacturing sectors consumirtjite2999 (34).

As shown inFigure4-1, the manufacture of storage batteries (SIC code 3691 (NAICS code 335911)) is

the major end use of lead (accounting for 86 percetbimestic lead use). About 50 percent of the total
storage battery consumption is for manufacturing battery posts and grids, and 50 percent was for
manufacturing lead oxides used in battery paste (34). The manufacture of ammunition (SIC code 3482
(NAICS oode 332992)) is the next largest use of lead, accounting for about 6 percent of the total domestic
lead consumption in 2015. Theanufacture of casting materiascounted for 1 percent of total lead
consumption in 2015. Numerous other product types ateddior less than 1 percent of total lead
consumption (34).

Table4-5 andTable4-6 provide summaries of the facilities filing EPCRA section 313 reports for lead
and lead compaouds, respectively, in reporting year 2017.
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United States Lead Use - 2015
1,560,000 tons

Total metal
products
1,510,000 tons

Storage batteries

1,353,000 tons
Grids, post, etc.: 713,000 tons
Oxides: 640,000 tons

A & Ammunition, shot and bullets
ﬂ!l 79,300 tons

Other metal products
33,200 tons

$) Casting metals

14,300 tons

Sheet lead

Q{’ 12,200 tons

) O Pipes, traps, other extruded products
7,460 tons

% Solder
\ 6,500 tons

M Brass and bronze, billets and ingots
mmm 2,080 tons

Bearing metals
1,080 tons
c@) Other oxides
[ u 11,500 tons

,wo2-_ Miscellaneous uses
AP
T8I 44,300 tons

Figure 4-1: Usage of Lead in the United States i@015

Source: Reference 34.
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Table 4-5: Summary of TRI Reporting For Lead, 2017

Industry

Number
of
Facilities

Number of
Form R
Reports

Number of
Form A
Reports

Total
Releases
(Section 8.1)
in pounds'

Total
Production-
Related Waste
Managed
(Sections 8.1
8.7) in poundg

2121 Coal Mining 14 14 0 513,677 514,846
2122Metal Mining 1 1 0 8 8
2211 Electric Utilities 14 14 0 95,022 101,214
311 Food 10 10 0 1,250 1,250
3122 Tobacco 1 1 0 o} 28,000
313 Textiles 1 1 0 393 393
314 Textile Product 3 3 0 8,059 291,098
316 Leather 1 1 0 o} o}
321 Wood Products 99 99 0 9,123 98,586
322 Paper 55 55 0 13,156 17,278
323 Printing 6 6 0 2,544 4,263
324 Petroleum 80 80 0 8,454 20,594
325 Chemicals 88 86 2 35,738 71,859
326 Plastics and Rubber 34 34 0 956 571,190
327 Monmetallic Mineral 906 890 17 72,215 87,229
331Primary Metals 472 472 1 2,084,524 72,152,755
332 Fabricated Metals 776 774 6 193,480 16,430,759
333 Machinery 281 279 2 8,292 772,101
i?g dﬁggp“ters and Electronic 353 351 2 10,923 446,611
335 Electrical Equipment 150 150 0 562,838 54,301,275
336 Transportation Equipment 303 305 0 23,041 2,272,200
337 Furniture 34 34 0 2,390 40,783
;33?”[':’][;5;3':%‘30“5 55 56 0 6,896 758,560
4246 Chemical Wholesalers 4 4 0 221 221
4247 Petroleum Bulk Terminals 30 30 0 91 573
511 Publishing 1 1 0 0 68,802
562 Hazardous Waste 67 67 0 6,962,109 7,910,819
Other 321 375 1 2,651,705 3,943,505
Total 4,160 4,193 31 13,267,107 160,906,772

Source: TRI 2017 data

1 Section 8.1 Releases represents the quantity of the toxic chemical released due to production related events by the
facility to all environmental media both on and off site during the calendar year.

2 Total ProductiorRelated Waste represents the sunotdltwaste managed (i.e., recycled on and off site, energy
recovery on and off site, treated on and off site, and quantities released on and off site in se@i@hs@iMen

metals and metal compounds cannot be managed as waste via treatment fdiatestrenergy recovery, this total

reflects only Section 8.teleasesand Sections 8.4 and 8.5 recycling.
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Table 4-6: Summary of TRI Reporting For Lead Compounds, 2017

Industry

Number
of
Facilities

Number
of Form

R
Reports

Number
of Form
A
Reports

Total
REEENES
(Section 8.1)
in pounds'

Total
Production
Related Waste
Managed
(Sections 8.1
8.7) in
pounds’

2121 Coal Mining 10 10 0 325,910 325,910
2122 Metal Mining 76 77 0| 913,882,346 916,650,419
2211Electric Utilities 319 320 0 4,063,769 4,093,536
311 Food 37 41 0 32,415 32,681
3121 Beverages 0 2 2
3122 Tobacco 0 o} o}
313 Textiles 11 11 0 2,416 2,495
314 Textile Product 4 4 0 222 520
321 Wood Products 160 163 0 18,034 22,705
322 Paper 150 151 0 299,050 312,108
323 Printing 3 3 0 15 2,619
324 Petroleum 184 188 0 180,794 263,974
325 Chemicals 249 250 0 1,945,721 2,145,382
326 Plastics and Rubber 115 115 0 24,045 2,749,742
327 Nonmetallic Mineral Product 1,042 1,048 0 348,029 5,803,180
331 Primary Metals 384 384 0| 24,187,912 168,161,391
332 Fabricated Metals 309 309 0 631,971 20,488,265
333 Machinery 45 45 0 38,307 1,486,466
334 Computers and Electronic Produ 168 168 0 286,533 465,072
335 Electrical Equipment 94 94 0 608,501 140,746,651
336 Transportation Equipment 73 73 0 338,624 837,645
337 Furniture 8 8 0 861 1,115
339 Miscellaneous Manufacturing 15 15 0 2,102 126,130
4246 Chemical Wholesalers 6 6 0 8 8
4247 Petroleum Bulk Terminals 174 176 0 5,103 5,110
562Hazardous Waste 79 80 0 9,714,785 36,286,634
Other 108 122 0 2,868,176 20,172,446
Total 3,825 3,863 0 | 959,805,652 1,321,182,207

Source: TRI 2017 data

1 Section 8.1 Releasespresents the quantity of the toxic chemical released due to production estaesl by the
facility to all environmental media both on and off site during the calendar year.

2 Total ProductiorRelated Wasteepresents the sum of total waste managed (i.e., recycled on and off site, energy

recovery on and off site, treated on anfisite, and quantities released on and off site in sectior8.8)1Given

metals and metal compounds cannot be managed as waste via treatment for destruction or energy recovery, this total

reflects only Section 8.1 releases and Sections 8.4 and 8.%ingcyc
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Section 4.3Lead in Raw Materials

Raw materials involved in activities at a wide variety of facilities may contain metallic lead or lead
compounds. Lead is present as a trace constituent in many metal ores, including zinc, copper, gold, silver,
and molybdenum es. Lead is also a trace constituent in fuels such as coal, oil, or wood that is processed
or otherwise used by many facilities. Because lead is present as a trace constituent in crude oil, it can also
be found in many products derived from oil such asilgails and gasolines.

Table4-7 lists some typical concentrations of lead in these types of raw materials and the corresponding
guantity of material needed to meet the-pdind threshold. Note that lead concentrations irmhasés

vary from mine to mine and in dilased products by the source of the crude oil and the specific
manufacturer of the products. Note also freble4-7 is not compehensivé lead and lead compounds

may be contained in many other raw materials for many other processes.

Facilities should use the best readily available information that is applicable to their operations. For
purposes of TRI reporting, the lead concerdrain the raw materials used at a particular site should be
used in threshold and release and other waste management calculations when such concentrations are
known, rather than the common lead concentrations shoivakile4-7. In the absence of sispecific
information, EPA recommends that you contact your supplier or an applicable trade association to
determine whether lead concentration data is available for thmaderials you use. In the absence of

such data, EPCRA section 313 allows a reporting facility to make a reasonable estimate (42 U.S.C.
11023(9)(2)).

Table 4-7: Typical Concentration of Lead in Raw Materials ard Quantity Required to
Meet the 100 Pound Reporting Threshold

Raw Material Concentration Lead Reference Quantity Needed to Meet the 100
(ppmw) T pound Lead Threshold

Copper ores 11,000 3 9,090 Ib

Lead and zinc ores | 24,000 3 4,170 Ib

Gold ores 6.60 3 1.52x 10 Ib

Bituminous codl 3to 111 23 3.33x 1010 9.01 x 181b
Subbituminous coal | 2.07 to 31 23 4.83 x 100 3.23 x 181b
Lignite coaf 3.73109.8 23 2.68 x 1Gto0 1.02 x 101b
Wood 20 4 5.00 x 161b

Crude oll 0.31 3 4.30 x 10 gallong

No. 2 fuel oif 0.50 3 2.82 x 10 gallonsg

No. 6 fuel oif 1 3 1.27 x 16 gallong
Gasoline 0.079 3 2.10 x 18 gallong
Aviation gas 1,750 3 9.25 x 1@ gallong

JR4 <3 24 >5.12 x 16 gallong
Natural gas <0.05 mg/m 25 >9.08 x 16 m3

Numberscorrespond to the references listed in Section 6.0.

2These ranges were obtained from the EPCRA section 313 Industry Guidance for Electric Generating Facilities
(https://ofmpub.epaov/apex/quideme_ext/f?p=quidemeiigd) which should be consulted to obtain the
appropriate concentration for a particular coal type from a particular state.

3 Constituents are most likely metal compounds rather than elemental lead. Lead is listethbigtbecause
concentration data are for only the metal occurring in the fuel. Concentrations for metal compounds would be
somewhat higher depending on the metal compound.

4 Assumes the following densities: Crude Oil.5 Ib/gallon; No. 2 Fuel Oil 7.1 Ib/gallon; No. 6 Fuel Oil 7.9

Ib/gallon; Gasoline 6.0 Ib/gallon; Aviation Gas6.2 Ib/gallon; JF - 6.5 Ib/gallon.
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Coal and oil are common fuel sources at many facilities covered under EPCRA section 313, and are used
especially for electric poweregeration. Section 4.5 discusses combustion of Eadaining fuels in

more detail. Oil feedstocks (including No. 2 fuel oil and No. 6 fuel oil) are processed through carbon

black production facilities and petroleum bulk stations and terminals.

Section 4.4Recovery,Recycle, and Reuse of Lead and Lead Compounds

The manufacture and subsequent processing of | ead
A facility may recover lead from batteries, dismantled equipment, or from scrap and industrial wastes

using a thermal or chemical extractive process. Major sources of recycled or recovered lead include scrap
batteries and wastes and sludges from electrolytic refining plants.

Secondary smelting operations recover lead for reuse or sale. For EPCRA s&&tiepadting, it is

important to note that the process of melting metals releases metals to the environment and that EPA has
not yet promulgated regulations defining waste management activities such as recycling. The following
paragraphs provide some guidaron these topics.

Melting of a metal can cause it to be released into the environment. When in a molten state the most
common forms in which the metal can be released are vapors and particulates from handling and heating
raw materials, and refining op¢ins. Lead and lead compounds may be present in a raw material, and
may be found in fumes and dust that evolve from heating and refining operations that involve the raw
material. EPA does not have a regulatory definition of a fume or a dust, but codsistsygor the

purposes of reporting, to consist of solid particles generated by any mechanical processing of materials
including crushing, grinding, rapid impact, handling, detonation, and decrepitation of organic and
inorganic materials such as rockepand metal. Dusts do not tend to flocculate except under electrostatic
forces. A fume is an airborne dispersion consisting of small solid particles created by condensation from
the gaseous state, in distinction to a gas or vapor. Fume arises fromtihg dfesolids. The

condensation is often accompanied by a chemical reaction, such as oxidation. Fumes flocculate and
coalesce. [Q&A 302 in Reference 1 provides more detail on fumes and vapors.]

In the past, there has been some difficulty in determinieglifierence between recycling and reuse.

Accor di ng t o IiidPpletationsdfdMastenvamagement Activities: Recycling, Combustion

for Energy Recovery, Treatment for Destruction, Waste Stabilization and Release (Augyst 1999)

recycling is defineds: (1) the recovery for reuse of a toxic chemical from a gaseous, aerosol, aqueous,

liquid, or solid stream; or (2) the reuse, or the recovery for reuse of a toxic chemical that is a RCRA
hazardous waste or is a constituent of a RCRA hazardous wasfeed @e40 CFR 261. EPA considers

the direct recirculation of a toxic chemical within a process or between processes without any reclamation
to be Areuseodo of the toxic chemical rather than r
of the toxic chemical is not recycling provided that there is no reclamation of the chemical prior to that
continued use or reuse (26).

Pursuant to the Pollution Prevention Act (PPA) of 1990, facilities must report the quantities of toxic
chemicals releasetteated for destruction, combusted for energy recovery and recycled (42 U.S.C.
13106(b)). EPA has not yet promulgated regulations defining these waste management activities. EPA
considers toxic chemicals @r ecycitreuseolftoxibahamicalshe t o X
are directly reused, without any intervening reclamation or recovery steps, the toxic chemicals are not
considered recycled for Form R reporting purposes. That is, direct reuse is not a reportable activity.
Reclamation or recove would not include simple phase changing of the toxic chemical before further
reuse (e.g., simple remelting of scrap metal). A reclamation and recovery step, however, would include
changing the relative amounts of the chemicals in an alloy. A recoegrysiuld include removing toxic
chemicals from a pollution control device or removing contaminants from the toxic chemical after it has
been used and can no longer be used for its intended purpose.
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Accordingly, if the scrap metal is not mixed with otheragcand can be remelted and directly reused,
without any recovery steps, then the toxic chemicals in the scrap metal are being directly reused.

Facilities should use their best available information in determining if the scrap sent off site is being
directy reused or, instead, is recycled because of an intervening reclamation or recovery step prior to
reusé? In the absence of such readily available data, EPCRA section 313 permits a reporting facility to
make a reasonable estimate. For documentation requirements facilities should refer to 40 CFR section
372.10, which addresses the EPCRA section 313 recoraieeggjuirements.

Section 4.5Combustion of Fuels Containing Lead

As mentioned irBection 2.1.1 of this document, fuels (e.g., coal or oil) contain trace quantities of some
EPCRA section 313 chemicals, including lead and lead compounds, as impurities.

All EPCRA sectior813 chemicals contained in fuels combusted for energy production are considered
otherwise used (40 CFR 372.3). Thus, the amount of lead and lead compounds present in the fuel must be
included in the otherwise use threshold. Lead may be present in tiedtlieelin its elemental form [i.e.,

lead metal (PY] or as a lead compound. In the absence of any other data, EPA recommends assuming
elemental lead (Ppis present in the fuel.

Additionally, during combustion processes it is expected that lead isrtethe various lead compounds
(e.g., lead oxides). EPA considers this to be fAco
the amount of lead compounds generated from fuel combustion must be applied to the 100 pound
manufacturing threshold (40FR 372.3). Recall that lead and lead compounds are separately listed
substances, and threshold calculations should be made for them separately. Unless facilities have
information to indicate otherwise, EPA recommends they assume that they manufactomeriexidie

(PbO) during combustion, and that 100% of the lead portion of the lead or lead compounds in the fuel is
converted to PbO (e.g., the lowest molecular weight lead oxide). The amount of metal compound
manufactured is determined by the total weighthefcompound, not the parent metal (40 CFR

372.25(h)). To summarize the EPCRA considerations for lead and lead compounds when combusting
fuels, if you burn fuels (e.g., coal or oil) on site you must consider, for purposes of complying with
section 313 oEPCRA: 1) the otherwise use of the lead present in the fuel; and 2) the manufacture of any
lead compound(s) that are formed from the combustion. These considerations are illustrated in the
example on combusting fuels Section2.1.1

2 MemorandundatedJune21,2001from JohnDombrowski USEPA, ToxicsReleasénventoryProgram
Division, WashingtorDC, to Mr. Stephenrl. Axtell of ThompsorHine & Flory, LLP, Dayton,Ohio.
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SECTION 5.0 RELEASE AND OTHER WASTE MANAGEMENT
CALCULATIONS

The release and other waste management calculations provided in this section demonstrate some available
techniquesyoucanusetocalcumte ur f aci |l itybés releases and ot her
and the lead portion of lead compounds. You should determine the best information available for your
operation and decide which calculation method works best for you.

Section 5.1Lead and Lead Commund Air Emissions

In lieu of actual test data, the use of proeg®scific air emissions factors is the most common way to
estimate the amount of lead released to air. If your process uses an air pollution control device, you can
use its capture and coatefficiency to determine the quantity of point source emissions.

Depending on the type of device, the controlled lead air emissions may become part of a wastewater

stream (e.g., lead collected in scrubber wastewater) or baghouse dust. Sources dfiairssfaitors

include U. S. EPAGs Compi |-42t(27oand Welh Fadtdr Inforrmations si ons f
Retrieval (WebFIRE) Data System (28), the Califor
and chemicaland industryspecific factors dermined by trade associations, and other factors published

in the literature. In your consideration of air emissions, keep in mind the activity use exemption (40 CFR
372.38(c)) that makes an allowance for chemicals contained in intake air.

One example ohdustryspecific air emissions factors determined by a trade association can be found in
theFerrous Foundry Air Emissions Studfinal Report(30). This report describes the development of

an industryspecific database that can be downloaded from tieenlet to assist facilities in estimating air
emissions of Hazardous Air Pollutants, many of which are reportable as EPCRA section 313 chemicals or
chemical categories. As always, for purposes of TRI reporting, if you have other means of estimating air
emissions that are more applicable to your operations, they should be used in place of garaiatie

air emissions factors.

In May 1998, the U.S. EPA Office of Air Quality Planning and Standards publisiwding and

Estimating Air Emissions From Leaahd Lead Compound&PA-454/R98-006) (2). This document

(referred to as the L&E document below) identifies most of the major industrial process sources of lead

air emissions (for all processes listedrable5-1), and provides descriptions of these processes and the
associated lead emissions factors. Facilities that must report lead air emissions under the TRI Program are
encouraged to use the L&E document. This docurisesimilar to the Compilation of Air emissions

factors (AR42) but focuses only on lead air emissions.

Emissions factors discussed in422 and t he L&E document are also co
Data System (28). The WebFIRE Data System is a dagaifdsP Adeveloped emissions factors; it lists

only the emissions factors whereas the Compilation of Air emissions facto#2)/dhd the L&E

document provide written descriptions of the processes for which each emissions factor was developed, in
additionto presenting the emissions factors. To prepare this TRI guidance document, the WebFIRE Data
System was searched and all emissions factors for lead were extracted. These emissions factors are shown
in Appendix C. Readers already familiar with the useneiEsions factors may find the factors they need

in Appendix C, while readers not as familiar with emissions factors should consdR aA/d/or the L&E

document (rather than Appendix C alone) to read the process descriptions and basis of each emissions

fad or. Appendix C also contains | ead emissions fac
Air Toxics Database (29). Note that EPA periodically updategt2Bnd the WebFIRE Data System as
additional data become available. You should refeRA® s | nt ernet site for the

Inventories and Emission Factors (CHIEF) for updates to these documents and development of new air
emission source materiglsttps://www.epa.gov/chigf
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The following example shows how to calculate lead air emissions using an emissions factor.

Example 4 Point Source Emission Estimate Using an Emission Factor

Your facility uses 100 million gallons of No. 6 fuel oil to generate electricity during the reporting year. You
determined that you exceeded the 100 pound reporting threshold for lead and museclaelases and othg
waste management activity quantities.

After evaluating your options, you decide to use a WebFIRE Data System emissions factor for your calcu
for uncontrolled lead air emissions from your boiler (0.00151 Ib lead/1,000 gé&l el oil).

Amount of lead air emissions:
100,000,000 gal No. 6 fuel oil/yr x (0.00151 Ib lead emitted/1,000 gal No. 6 fuel oil)
=151 Ib lead emitted/yr

If you do not have any controls on the boiler, you should report this amount in Part I, SBQi¢8&ack or
Point Air Emissions) and 8.1 (Quantity Released) of the Form R. If you have emissions controls on your
the amount controlled (if known) should be subtracted from this amount and reported as appropriate deps
the ultimate dispason of the collected waste material. Note that emissions control activities should be refl
in Section 7A of the Form R.

Fuel combustion activities and other heated processes that process or otherwise use lead can generate lead
or lead compound ens®ns. Emissions of lead originate from lead or lead compounds contained in fuels

and are emitted during combustion. The lead or lead compounds contained in fuels, and quantities
coincidentally manufactured, must be applied toward threshold calculatimhang emissions of lead

resulting from combustion of fuels must be included in the release report. During combustion, metals

such as lead only change physical state or are converted into a metal compound of the same metal. The
metal itself (or metal poxtin of a metal compound) is never destroyed during combustion. Thus, the

amount of lead in the original fuel or waste will be equal to the amount of lead found in the ash and/or
emitted in the effluent gas. The type of air emissions control device(s) tugaal dacility may govern

the final destination of the controlled lead (e.g., dust in a baghouse or part of scrubber wastewater).

Table 5-1; Sources of Lead Emissions

Facility/Process Type Operation Sources ¢ Lead Emissions

Primary and secondary lead smelting All unit operations

Primary and secondary copper production Most heated and o#flgandling unit operations

Primary zinc smelting Sintering

Secondary aluminum operations All unit operations

Cokeproduction Coal preparation and handling, Fugitive emissions fr¢
oven

Iron and steel foundries Most heated and casting unit operations

Ore mining, crushing, and grinding Drilling, blasting, loading, conveying, screening,
unloading, crushing, and grindjroperations

Brass and bronze manufacturing Most heated unit operations

Combustion of coal, natural gas, oil, or wood Boiler exhaust gas and bottom and fly ash handling

Municipal waste, industrial, sewage sludge, medici Exhaust stack and bottom and fly ash handling

waste, and hazardous waBsteinerators

Other forms of incineration: drum and barrel Exhaust stack and bottom and fly ash handling

reclamation, scrap tire incineration and open burnil

of scrap tires, and crematories

Pulp and paper ingtry Chemical recovery unit operations

Portland cement manufacturing Raw material handling and kiln exhaust gases
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Facility/Process Type Operation Sources 6 Lead Emissions

Pressed and blown glass Raw material blending and transport, melting, and
forming and finishing

Leadacid battery production Grid castingJead reclamation, slitting, small parts
casting, and threprocess operation

Lead oxides in pigments Exhaust gas

Lead cable coating Melting kettle

Frit manufacturing Frit smelting operation

Ceramics and glazes Glaze firing and spraying phases

Miscellaneous lead products: ammunition, type me Heated unit operations and dinstndling operations
bearing metals, pipe and sheet lead, and abrasive
grain manufacturers

Solder manufacturing Lead melting and solder paste production
Electroplating (ncluding printed circuit boards) Plating process

Stabilizers in resins Materials (powder) handling

Asphalt concrete (hot mix asphalt) Drying process (combustion)

Application of paints Spraying, brushing, dipping, blending, drying, curing

Shootingranges and explosive ordnance disposal § Firing of small arms ammunition with lead projectiles
and/or lead primers

Rubber products Material handling

Fuel production While being phased out, some fuels still contain lead

Source: U.S. EPA.ocating andestimating Air Emissions from Sources of Lead and Lead CompotRés
454/R98-006. Office of Air Quality Planning and Standards (OAQPS). May 1998.

u. S. EPAGs WebFI RE Data System (28) includes emis
Lead emssions from distillate oil (diesel) combustion can be calculated using an emissions factor of

0.000014 Ib/1& BTU (uncontrolled). The average lead emissions factor from No. 6 fuel oil combustion

is 0.00151 Ib/1,000 gal (uncontrolled). Lead emissions fad¢tw wood and/or bark combustion

operations include: 0.0029 Ib/ton (uncontrolled); 0.00032 Ib/ton (using a mechanical collector as the

control device); 0.00035 Ib/ton (using a wet scrubber as the control device); and 0.000016 Ib/ton (using an
electrostdt precipitator as the control device). After determining the quantity of lead released to the air,
facilities must also determine the quantity of lead in the bottom ash and collected by the control device

(see Section 5.3 for an example).

A mass balanceatculation using the total amount of lead in the fuel may be used to determine these
guantities if you do not have sigpecific data. The release, including disposal, of lead in bottom ash or
from the control device (e.g., effluent from a wet scrubbetrba reported on the Form R. The
following example shows how you can usEble4-7 andAppendix Cto estimate lead emissions from
coal combustion.
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Example 5 Fugitive Emission Estimate Using a Mass Balance

Your facility manufactures a leatbntaining product. Based on purchase and imeedrds, the amount of lead
brought onsite totals 200,000 pounds per year. The amount of lead in the final product is calculated to be
198,500 pounds per year.

Your facility wastewater from washdowns, tank cleanings, and scrubber operations is distthar§&irW.
You monitor the wastewater to comply with the POTW pretreatment permit. The concentration of lead in {
water is 34.0 mg/L. The volume of water discharged to the POTW during the reporting year is 250,000 g3

The amount of lead dischargtedthe POTW is calculated below:
(34.0 mg/L lead) x (250,000 gal water) x (3.785 L/gal) x (1 1b/453,592 mg) = 70.9 Ib lead

This quantity should be reported in Part 1l, Section 6.1 (Discharges to POTWSs) and Section 8.1 (Quantity|
released) of the Form R.

No solid waste sources of lead were identified at your facility; therefore, you assume the remaining quant
lead is released as fugitive emissions. The lead fugitive emissions are calculated using the following mas
balance:

[200,000 Ibj, = [198,500 Ib+ 70.9 Ib + fugitive emissions lh}
Fugitive lead emissions = [200,0008,50070.9] Ib = 1,429.1 Ib/yr

This quantity should be reported in Part Il, Section 5.1 (Fugitive oipoart air emissions) and Section 8.1
(Quantity released) of the Form R. Ndbat the data precision discussion in Section 1.4.4 states that lead r€
should be reported to ottenth of a pound. In this example, 1,429.1 or 1,429 or 1,430 pounds could all be
reported based on the precision of the data available for this ¢adoula

Lead emissions may also be calculated using monitoring data. For instance, your facility might

continuously monitor stack emissions, or data might be available fromtehaortesting performed at the
facility. Engineering calculations, forexampdea oul t 6s | aw, may al so be

used

Mass balances are not typically used to calculate emissions, but can be used if all other quantities (e.g.,

lead in the final product, released with wastewater, disposed with solid waste) are known, as
demamstrated in the above example.

While the preceding discussion focused on the use of emissions factors to calculate estimates of air
emissions, emissions factors may not be available for all processes. Emissions factors are generally

available for large ingstrial processes subject to air emission standards. The following example
illustrates another way to calculate air emissions using industrial hygiene data.
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Example 6 Point Source Emission Estimate Using Industrial Hygiene Data

Your electronic compome manufacturing facility applies well over 200 pounds of a 50:50ti@agblder to your
product and you have determined that you exceeded the 100 pound reporting threshold for processing le
must now calculate all releases and other waste managanteity quantities (which likely includes air, water
and solid waste releases but this example discusses only air emissions). While you do not have an emis
factor available to you for the release of lead from your operation, you have workeurexgat. The OSHA
Permissible Exposure Limit (PEL) for lead is 0.05 mtyman 8hour timeweighted average (TWA) basis, ang
you know from testing performed at your facility that the workers performing the soldering were exposed
at a concentratioof no more than 0.025 mg#fT WA basis). From this value, your number of soldering work
stations (assume 5 separate work stations for this example), your soldering room ventilation rate (assumg
flow of 28.3 ni/min [1,000 f8/min] through a dedicat but uncontrolled exhaust system at each work statior
this example) and your soldering process hours of operation (assume 24 hours/day, 7 days/week, and 5(
weeks/year for this example), your lead emissions from this soldering process can be dalculate

Time of operation: 60 minutes/hour x 24 hours/day x 7 days/week x 50 weeks/year = 504,000 minutes/ye
Amount of lead air emissions:

0.025 mg lead/fair x 28.3 M air/min x 504,000 min/year x 1 gram/1,000 mg x 1 Ib/454 grams x 5
work stations =

3.9 Iblead emitted/yr

You should report this amount in Part I, Sections 5.2 (Stack or Point Air Emissions) and 8.1 (Quantity Re
of the Form R.

Note: A study by the School of Public Health at the University of Illinois measured an average of 86 mg/h
uncontrolled lead emissions from three wave soldering lines. Using the other data provided in the examp
(i .e., the same hours of operation and 5 wor k s

Section 5.2Lead in Wastewater

Wastewater sources lead include process wastewater, and area washdowns and tank clean outs from
processes in which lead or lead compounds are manufactured, processed, or otherwise used. If a wet air
pollution control device (e.g., scrubber) is used in a process gegdestthemissions, lead can be

transferred from the air stream to the water stream. This wastewater may be treated on site, discharged to
surface water or a POTW, or transferred off site for other waste management activities. In addition to the
sources litd above, spills and ofiene events may also generate a leadtaining wastewater stream.

In your consideration of water releases, keep in mind the otherwise use exemption (40 CFR 372.38(c))
that makes an allowance for chemicals contained in intake .water

If your facility discharges to surface water, you most likely have a NPDES or state discharge permit. This
permit may require you to monitor for lead. You can use this information to calculate the amount of lead
discharged to surface water. DischargeB@I'Ws may also require lead monitoriigble5-2 shows the
industries required to monitor their effluents for lead due to EPA effluent limitations guidelines for lead
(31). Monitoring data that are collected to comply with permits or effliraitations guidelines may be

useful for estimating water discharges. Alternatively, if you have not conducted monitoring but a
regulatory limit for lead discharges exists, it may be appropriate to use the regulatory limit as a reasonable
i wo-c a 6 emariosoesimate your yearly discharges of lead.
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Table 5-2: Industries with Effluent Limitations for Lead

The Regulations

Are Described at Point Source Category
40 CFR Part
414 Organic Chemicals, Plastiesid Synthetic Fibers
415 Inorganic Chemicals Manufacturing
420 Iron and Steel
421 Non-Ferrous Metals Manufacturing
426 Glass Manufacturing
428 Rubber Manufacturing
433 Metal Finish
437 Centralized Waste Treatment
440 Ore Mining and Dressing
442 Transportation Equipment Cleaning
444 Waste Combustors
455 Pesticide Chemicals
461 Battery Manufacturing
464 Metal Molding and Casting
466 Porcelain Enameling
468 Copper Forming
469 Electrical and Electrical Components
471 Non-Ferrous Metal$orming and Metal Powders
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The example below shows an approach to calculating lead discharges using monitoring information.

Example 7. Lead Discharged to a POTW Using Monitoring Information

Your facility exceeds a lead reporting threshold. Additionalbu are required to perform monitoring for
wastewater that is discharged to your local POTW for certain chemicals, including lead, two times each vy
results of the monitoring were:

April 4;: 2.0 ppm lead (representative of thenénth period for Jauary through June) Octob&r2.4ppmlead
(representativef the6-monthperiodfor JulythroughDecember)

For the reporting year, the following water volumes were discharged to the POTW:

January through March: 425,000 gal
April through June: 555,008%al

July through September: 345,000 gal
OctobethroughDecember390,00@al

First, convert the water flows to pounds, using the standard density for water of 8.345 Ib/gal:

425,000 gal x (8.345 Ib/gal) = 3,546,625 Ib for January through March
555,000 gbx (8.345 Ib/gal) = 4,631,475 Ib for April through June

45,000gal x (8.349b/gal) =2,879,02%b for JulythroughSeptember

390,000 gal x (8.345 Ib/gal) = 3,254,550 Ib for October through December

Using the appropriate lead concentrations measunedgdilne monitoring periods, the amount of lead dischar
to the POTW is:

[(2 Ib lead / 1x 10lb water) x (3,546,625 + 4,631,475) Ib waigk]iune
+[(2.4 b lead / 1 x 10b water) x (2,879,025 + 3,254,550) Ib waigh]pec
= 31.1 Ib/yr lead

This quantity should be reported in Part I, Section 6.1 (Discharge to POTW) and included in Part Il, Secti
(Quantity Released) of the Form R. Note that the data precision discussion in Section 1.4.4 states that le
releases should be reported to-tereh of a pound. In this example, 31.1 or 31 Ib/yr could be reported basec
the precision of the data available for this calculation.

Mass balances and engineering calculations can also be used to determine the amount of lead in the
wastewater. If youfacility treats wastewater on site, you may need to perform engineering calculations to
determine how much lead becomes part of the waste sludge and how much is discharged. In this case,
Part Il, Section 7 (osite treatment, energy recovery, and recgpliof the Form R should be completed

as appropriate.

Section 5.3Lead Solid Waste Calculations

Solid wastes that contain lead and lead compounds include dust or solid raw materials spilled during
transfer or process operations. Lead contained in a solution, sudncdesume products, may also be

splashed or spilled on the ground and, after evaporation or if cleaned with absorbent materials, may result
in solid waste generation. Other solid waste sources include sludge freite tnreatment, spent bags or

filters fromair pollution control devices, and ash from combustion operations. Solid material spills and

ash may also contribute to fugitive emissions of particulate matter. The amount of lead in solids is
commonly calculated using mass balances from records (ssghilasports and hazardous waste

manifests). Monitoring data on sludge may be available, but as mentioned in the previous wastewater
section, engineering calculations can be performed to determine the lead content in the sludge.
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Facility-specific informaion, such as waste analyses and process knowledge, can be used to estimate
amounts of lead in combustion wastes. In the absence -apsitéfic data, facilities can use the default
values for concentrations of lead in ash present@alihe5-3.

Table 5-3; Lead Concentration in Ash Combustion Residuals

Combustion Residual Concentration (ppm) Referencé
Coal Fly Ash 2,120 32
Coal Bottom Ash 1,082 32
Oil Ash 100,000 32

INumber corresponds to the references listed in the reference section at the end of this document.

If your facility produces leadontaining wastes, you can use a mass balance to determine the quantity of
lead released or otherwise managed as waste. Using facility concentrations, or literature concentrations if
facility-specific concentrations are not available, you can determine the quantity of lead processed at your
facility from the amount in the raw maital. From process and engineering knowledge, the destination of

the lead releases and other waste management activity quantities can be determined. The mass balance
approach can also be applied to a combustion process where, after determining thead|leandity

released to the air, facilities must also determine the quantity of lead in the bottom ash and collected by
the control device(s). A mass balance calculation using the total amount of lead in the fuel may be used to
determine these quantities by do not have sitepecific data. The release or waste management of lead

in bottom ash or from the control device(s) (e.g., effluent from a wet scrubber) must be reported on the
Form R. The following example shows how you canlegle4-7 andAppendix Cto estimate lead

emissions from coal combustion.
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Example 8:Lead Release andther Waste Management Calculations from Coal
Combustion

Your facility combusts lignite coal in a boiler with a Source Classification Code #10300305, and you have
installed an electrostatic precipitator as the air pollution control device for this balefed 0.5 million tons of
lignite coal into the boiler during the reporting year and collected 1.0 million pounds of bottom ash for disj
(note that this example assumes lead is released only to air through a stack, to bottom ash, or to ESPegu
other releases such as to wastewater may occur at your site). The task is to determine if a threshold has
exceeded and to estimate the reportable amounts of lead for the applicable sections of the Form R. Assu
do not have sitaspecific testlata, it may be appropriate to use default values frabie 47 to determine the
amount of lead in the coal afidble 53 to estimate the amount of lead in the bottom ash, and an emissions
from Appendix C to estimate air releases.

Threshold Deterimation:

First, you must determine if you exceed a threshold for lead or lead compounds. Any TRI chemical or che
compounds that are present in fuel are considered to be otherwis@& aisied47 lists the average lead
concentration in lignite coal &ppm. Therefore:

(0.5 x 16 tons coal) x (2,000 Ib/ton) x (7 Ib lead/ 1 *¥ U coal) = 7,000 Ib lead

This is the amount of elemental lead in the coal. The mass of lead in the coal exceeds 100 Ib; therefore,
facility exceeds the otherwise use repatthreshold for lead and you must file a Form R.

Stack Air Release:
E P AWebFIRE system contains an emissions factor for lead from combustion of lignite coal in a boiler w
SCC #10300305 and an ESP (Appendix C): 4.2-%ddunds of lead are emitte@pton lignite coal burned.

(0.5 x 16 tons coal) x (4.2 x 18lb of lead/ton coal) = 210 Ib lead

This quantity should be reported in Part Il, Section 5.2 (Stack or Point Air Emissions) and included in Sec
(Quantity Released) of the Form R.

Quantities Otherwise Managed as Waste:

The lead that is not emitted is either collected in the ESP dust, or contained in bottom ash. You should es
the amount of lead to each of these waste streams and report the quantities in the applicable seetleosrof
R. At your site, you may also collect some or all of these wastes {fsiterecycle (Part Il Sections 7C and 8.4
or you may transfer them off site (in which case Part Il, Section 6.2 and applicable sections of Part I, Seq
should be compted). Additionally, since the flue gases have been sent throughsiteair pollution control
system, Sections 7A and 8.6 (Quantity Treated On Site) should be completed as appropriate.

Based on the default concentration listed @ble 53 (1,082 ppm)the quantity of lead in the bottom ash is:
(1.0 x 16 Ib bottom ash) x (1,082 Ib lead/1 x%@bund bottom ash) = 1,082 Ib lead

A mass balance around the boiler can now be used to estimate the amount of lead collected in the ESP ¢
in coal) = (lad released to air) + (lead in bottom ash) + (lead in control devices)

(7,000 Ib lead in coah (210 Ib to air)- (1,082 Ib in bottom ash) = 5,708 Ib lead is ESP
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APPENDIX A. Additional Information about Stainless Steel, Brass, and
Bronze Alloys

The discussions bel ow were excerpted from the EPA
Al 1l oys o [ EP AR60R&OB00Z (July 2001H,RvAich was made available to the public in July

2001. The interested reader should consult gpsnt for additional and more detailed discussions on

alloys, and references pertaining to alloys.

A.1 Stainless Steel Alloys
A.l1.1Identification of Stainless Steel Alloys

Stainless steels produced in the United States can be identified in three general waytbie(Dnified
Numbering System (UNS) numbers developed by the American Society for Testing and Materials
(ASTM) and the Society of Automotive Engineers (SAE) for all commercial metals and alloys; (2) by the
American Iron and Steel Institute (AISI) numberisystem; and (3) by the names based on compositional
abbreviations, proprietary designations, and trademarks. The UNS number comprises six symbols (i.e., a
letter followed by five numbers) that are difficult to recognize instantly and memorize for the 180
stainless steels. Therefore, technical journals allow each alloy to be initially identified by the lengthy
UNS number and then subsequently the bdttewvn AISI or another designation may be used. The AlSI
number designates the wrought standard gradsisioiess steels by threggit numbers. Three groups of
wrought stainless steels, series 200, 300, and 400, have composition limits standardized by the AISI.
Steels in the AISI 400 series contain a minimum of 11.5% chromium and usually not moré%and 2.

any other alloying element. Steels in the AISI 300 series contain a minimum of 16% chromium and 6%
nickel; the relative amounts of these elements are balanced to give an austenitic structure. Austenitic
structures have faesentered cubic lattices,hile ferritic structures have boayentered cubic lattices and
martensitic structures have badgntered tetragonal or cubic lattices. Stainless steels containing both
austenite and ferrite, usually in roughly equal amounts, are known as duplex. Duplezstieels,
precipitationhardening stainless steels, and higher alloys containing less than 50% iron (Fe) do not have
AISI designations and are generally known by names based on compositional abbreviations and
trademarks, as well as UNS numbers.

The may grades of stainless steel are due to the crystal structure of thelronatrix. The austenite

field in iron exists over an increasingly small temperature range as chromium is added, and disappears at
about 12% chromium. To make the martensitic gsailés important to be able to form 100% austenite

first. Fortunately carbon extends the austenite range so it is possible to have all austenite prior to
guenching in a 12% chromium carbon steel, or if the carbon content is high enough, even in a 17%
chromium steel. Adding several percent of nickel to an-aloromium alloy can allow austenite to exist

as metastable or stable forms down to ambient temperature. Acbothred cubic phase, or sometimes a
hexagonal clospacked phase, can then form martiéceily, and can give very high strengths to the
stainless steel. For the ferrite grades, it is necessary to have at least 12% chromium and only very small
amounts of elements that stabilize austenite. For these materials, the structurecenbedhd gbic from

room temperature to the melting point. Some elements, such as molybdenum, niobium, titanium, and
aluminum, which encourage the becntered cubic structure, may also be in these steels.

Compositions of some stainless steels are listed in tlosviop table, TableA-1.
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Table A-1: Typical Composition of some Stainless Steels, wt%
(Sulfur (S) and Phosphorus (P) are held below 0.03 and 0.04% max, respectively, balance is Fe)

ASI# C | Mn | Si Ccr | N | Mo N  Ti  Nb |

201 0.15 6.50 0.75 17.0 4.50 0.20

202 0.15 8.75 0.75 18.0 5.00 0.20

205 0.12 15.0 0.50 17.0 1.75 0.35

304 0.06 1.50 0.75 19.0 10.0

309 0.16 1.50 0.75 23.0 13.5

310 0.20 1.50 1.00 25.0 20.5

316 0.06 1.50 0.75 17.0 12.0 2.50

321 0.06 1.50 0.75 18.0 10.5 0.50
330 0.08 2.00 1.00 18.0 35.0

347 0.06 1.50 0.75 18.0 11.0 1.00
410 0.12 0.75 0.75 125

430 0.10 0.75 0.50 16.0 0.30

446 0.30 1.00 0.75 25.0 0.20

A.1.2 Classes of Stainless Steel Alloys

There are four major classes of stainless steel: 1) austenitic; 2) martensitic; 3) ferritic; and 4) age
hardened or precipitatieimardening steel#\ brief description of each is provided below.

1. Austenitic stainless steelghese are essentially namagnetic and cannot be hardened by heat

treatment. They are hardenable only by estirking. As a group, these stainless steels have

greater corrosion refance than the other three groups. At the same time there is a wide range in
the corrosion resistance among the austenitic types. Most of these steels contain nickel as the
principal austenite former, and some contain substantial amot#fs, @f mangaese and less

nickel. These steels possess better corrosion resistance than the straight chromium steels.
Chromium content is generally between2886, with the nikel content generally between

4-22%. The 300 series represents by far the largest categemimdéss steels produced in the

United States. For the sake of discussion, the austenitic alloys can be divided into four subclasses

Class A: AlSI types 301, 302, 303, 304, 304L, 304N, 321, 347, and 348 are all contained
within class A. Each of the typen this group can be considered ar81fainless steel

(i.e., 18% chromium content and 8% nickel content). Within this class, there is no great
difference in the general corrosion resistance of the individual types. Those that have a
higher alloy contenare slightly more corrosion resistant than those with a lower alloy
content. Types 321, 347, and 348 are carbide stabilized with titanium and/or niobium.
Although their general corrosion resistance may be no higher than types 302 or 304, they
are esserdily immune to sensitization and the possible attendant intergranular corrosion
under specific conditions.

Class B: Only types 305 and 384 are contained within class B. These have relatively high
nickel contents (12.0% and 15.0%) nominally aespectively. While they both have

greater corrosion resistance than the8Xeels, they were principally designed for extra
deep drawing and cold heading operations, as allowed by the higher nickel content

Class C: AISI types 302B, 308, 309, 309S, 31MS, and 314 are examples of the class
C group. Type 302B is a modified-B8and has a silicon addition (2.5%) that increases
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oxidation resistance at elevated temperatures. Type 314 represents a higher alloy version
(25% chromiur20% nickel) of an 18 seel. It has a silicon addition that is more

corrosion resistant, especially to sulfuric acid, than type 302B and also has a high
resistance to scaling at elevated temperatures. Types 308, 309, 309S, 310, and 310S are
all higher in chromium and nickel anceacommonly called 2Q1 (20% chromiunrill1%

nickel, type 308), 242 (24% chromiurl2% nickel, types 309 and 309S) and22b

(25% chromiurr20% nickel, types 310 and 310S). They have a very high resistance to
corrosion and oxidation at elevated temperatures.

Class D: AlSI types 316, 316L, 316F, 316N, 317 and 317L are part of this class. They
contain at a minimum 16% chromium and at least 2% molybdenum. The-ferntiag
influence of the molybdenum requires an increase in nickel, as an austenite former, to a
least 10%. The presence of molybdenum specifically enhances corrosion resistance to
chloride pitting and crevice corrosion and also increases general resistance to specific
chemicals (e.g., organic acids, amines, phosphoric acid, dilute sulfuric acid).

2. Martensitic stainless steglthese are irogchromium alloys which are hardened by heat
treatment. Heat treatment results in higher strength, with a corresponding proportional diminution
of ductility with increasing hardness. Corrosion resistance is lagsitthe other two groups. In
the hardened condition there may be a greater resistance to general corrosion but there is
increasingly less resistance to hydrogastuced cracking. Martensitic steels can be ‘regited
to obtain high tensile strengthshd& heat treatment results in higher strengths, with a
corresponding proportional diminution of ductility with increasing hardness. Corrosion resistance
is less than in the other two groups. In the hardened condition, there may be a greater resistance to
general corrosion, but there is increasingly less resistance to hydrufjged cracking.
Chromium content is generally between 11834 with carefully controlled carbon content. Some
of the AISI types that make up this group are 403, 410, 414, 416, 480, 4121, 440A, 440B,
and 440C.

Types 403, 410, and 416 are known as fiturbine
410, except that it is made from specially processed and rigorously inspected ingots, as is

required for steam turbine bladeotB types contain just enough chromium to maintain
fistainlessnessodo (nominally 12.5%), but there a
elements. Type 416 is simply 410 with the addition of-freehining additives. Although

offering improved maching characteristics, there is a sacrifice in corrosion resistance.

Types 414 and 431 provide better corrosion resistance than type 410, largely because they contain
a nominal amount (2.0%) of nickel. These steels have been commonly knowR §52P2
chramium-2% nickel) and 1€ (16% chromiur2% nickel), respectively.

Types 420 and 420F, despite having a higher chromium content than type 410, do not have an
appreciably higher corrosion resistance level. Type 420F is almost identical to type 420, except
that there is an addition of sulfur to improve machinability. This results in a slight sacrifice of
corrosion resistance.

Types 440A, 440B, and 440C are all hitdrbon stainless steels and are sometimes called
Aistainless tool st egbektshromiun rarge of any of theemmrtehsdior e t h e
types, yet their corrosion resistance levels are among the lowest because of their higher carbon
content. There is a gradual decrease in corrosion resistance from the A to C subtypes. This is

due to the inaase in carbon content.

3. Ferritic stainless steelghese are nonhardenable steels so designated because they cannot be
hardened by heat treatment. They are hardenable only byookihg. Chromium content is
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generally between 11-57% with low carbon coent. Examples of AISI types that make up this

group are 405, 409, 429, 430, 430F, 434, 436, 442, and 446. As a group the ferritic stainless
steels do not closely approach the austenitic types with respect to corrosion resistance. There are,
however, soméerritic types that may nearly equal the corrosion resistance levels of the

austenitics in some environments, but these are exceptions. One of the most interesting aspects of
this group of stainless steels is their resistance to stress corrosion.

Type 405 while meeting the minimum requirements for a stainless steel, is actually relatively low
in its resistance to corrosion. The carbon level is 0.08% maximum and it has a nominal chromium
content of 12.5%. An addition of 0.10 to 0.30% aluminum (a powfsfftitizer) prevents the

formation of any appreciable amount of austenite at any temperature. It is thus the ideal grade for
welding. Of all the stainless steels, type 409 is generally considered to have the lowest degree of
corrosion resistance. It comaivery nearly the minimum amount of chromium to qualify as a
stainless steel (1051.75%) and is stabilized with titanium.

Types 430, 430F, 434, and 436 represent the old ankm@lNn 17chrome stainless steel grade,
which is the original type 430. Tgp430 shows a high resistance against attack by practically all
types of atmospheres and also by many types of chemicals, notably oxidizing acids. At times,
type 430 replaces the more expensive Eistenitic types. Type 430F is a machinable grade of
type430. The additives contained in it reduce the corrosion resistance of the basic type 430. Type
434 has the same chromium content as type 430, but it has a nominal 1.0% molybdenum content,
which adds greatly to its resistance to certain types of corrositehly pitting corrosion. Type

436 is essentially type 434, but it contains up to 0.70% niobium plus tantalum for carbide
stabilization. Therefore, it is suited for elevated temperature applications as well as for room
temperature corrosion resistancg.fes 442 and 446 ar e rfornesq.ude nTthleyy
differ in composition only in chromium content 180.0% for type 442 and 232¥.0% for type

446. Neither is used to any great extent for corrosion resistance at room temperatures. Their
principal uses are in heat processing equipment where resistance to scaling is important. Types
442 and 446 are capable of sustained operation at temperatures@©fe®@8D109%C

respectively, without experiencing destructive scaling. A need for a higher aégveteability

than that provided by type 430 resulted in the development of type 429. Both alloys have the
same carbon content; however, 429 has a lower chromium contenf1@%). This carbon

chromium ratio allows type 429 to retain its ferritic statu

4. The fourth group consists of the agardened or precipitatiemardening steels. They are
hardened and strengthened by solutioenching followed by heating for substantial times at
temperatures in the range of 80000 degrees Fahrenheit. Precipitadi@rdened stainless steels
can have a microstructure consisting of ferrite, martensite, or austenite depending on the heat
treatment performed. The precipitation hardening process is thought to involve the formation of
very fine intermetallics that impedislocation motion during deformation, producing higher
strength. Prolonged aging cause these intermetallics to coarsen, enabling dislocations to bypass
them during deformation, and their strength to begin to decline. In this condition, the material is
sdd to be overaged. AISI types that make up this group include 630, 631, 632, 633, 634, and 660.
It is generally considered that the average corrosion resistance of this group approaches that of
the 188 austenitic grades and that it is usually superitinéccorrosion resistance of the
martensitic and ferritic types.

Copper is the principal hardening agent in type 630. Its corrosion resistance approaches that of
types 302 and 304. In the heat treated condition, type 631 has a duplex structure. Stegdess st
that have a duplex structure have a two phase microstructure that exhibits improved strength and
high resistance to stress corrosion cracking. With the exception of an addition of molybdenum,
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type 632 is very much like type 630. There is an improvéinestrength and resistance to pitting
corrosion due to the addition of molybdenum.

Type 633 is also a duplestructure grade, but has a slightly higher alloy content than types 631
and 632. Thus, its corrosion resistance is better than types 631 diyp8234 is semiaustenitic
(duplex), but it has an alloy content slightly less than type 633. The duplex stainless steels are
currently popular for withstanding high chloride environments. These alloys havephase
microstructure that exhibits improvetrength and high resistance to stress corrosion. Most
duplex stainless steels contain high chromium (usually about 25%), low nickel (generally about
8% maximum), and-2% molybdenum for enhanced resistance to chloride induced phenomena
and to promote gemal corrosion resistance, specifically pitting corrosion.

The supeiaustenitic stainless steels include such alloys as 904L and 254MO. These alloys have
increased resistance over the austenitic stainless steels due to the addition of 6% molybdenum or
othe elements.

A.2 Brass and Bronze Alloys

Brass, bronze, and other copper alloys have been widely used for centuries in many applications because
of their excellent corrosion resistance. Despite the formation of the common green patina in natural
environments, @pper and its alloys corrode at negligible rates in unpolluted water or air and in deaerated
nonoxidizing acids. Copper roofing in rural atmospheres, where there is little if any pollution, has been
found to corrode at rates of less than 0.4 mm (15 mil2PD years. Some copper alloy artifacts have

been found in nearly perfect condition, with only small amounts of corrosion on the surface, after having
been buried in the earth for thousands of years.

Although classed as corrosion resistant, neither cappeits alloys form the truly passive corrosion

resistant film that characterizes most true corresasistant alloys. In aqueous environments at ambient
temperatures, cuprous oxide or cupric carbonate forms the protective scale on copper and ogpoper allo
The film is adherent and follows parabolic growth kinetics. For the corrosion reaction to proceed, copper
ions and electrons must migrate through the cuprous oxide or cupric carbonate layer. Consequently,
reducing the ionic or electronic conductvif the film by doping with divalent or trivalent cations

should improve corrosion resistance. In practice alloying additions of aluminum, zinc, tin (Sn), iron, and
nickel are used to dope the corrosion product films, resulting in a significant rednatmmosion rate.

Copper alloys can be quite susceptible to sttession cracking. While highinc yellow brasses are

the most susceptible to stressrosion cracking, small amounts of phosphorus, arsenic (As), antimony
(Sb), silicon, aluminum, or okel as constituents in other copfberse alloys render them also susceptible

to stresscorrosion cracking in ammoniacal environments. Other nitrogenous environments, such as nitrite
or nitrate solutions, as well as nitric acid vapors, can also cause stession cracking. As for other
elements, the corrosieesistant behavior of copper is best revealed by considering its alloy systems. The
basic systems for copper are copfier(bronze), coppezinc (brass), copperickel (cuprenickels), and
variaions of these, including aluminubronzes, phosphebronzes, and nickedilvers.

Copper and its alloys are classified in the United States by composition according to Copper
Development Association (CDA) designations which have been incorporated ihtoitieel Numbering
System (UNS) for metals and alloys. Wrought copper materials are assigned five digit numerical
designations which range from C10100 through C79999, but only the first three or sometimes four
numerals are frequently used for brevity. Dasitpns that start with 8 or 9 are reserved for cast copper
alloys.

Most wrought alloys are provided in conditions that have been strengthened by various amounts of cold
work or heat treatment. Cold worked alloys are the result of cold rolling or draywimgecribed

TRI Guidance for Reporting Lead and Lead Compounds A-5



amounts of plastic deformations from the annealed condition. Alloys that respond to strengthening by
heat treatment are referred to as precipitation or age hardenable. The designations and principal alloying
elements of wrought copper alloyeaiven inTableA-2.

Table A-2: UNS (CDA) Designations for Brass and Bronze Alloys

Alloy group UNS (CDA) designation Principal alloy elements
Brasses C20500C28580 Zn
Leaded brasses C31200C38590 Zn-Pb
Tin brasses C40400C40980 Sn, Zn
Phosphor bronzes C50106C52400 SnP
Leaded bronzes C53200C54800 SnP, Pb
Phosphorusilver C55180C55284 Ag-P
Aluminum bronze C60600C64400 Al, Fe, Ni, Co, Si
Silicon bronze C64700C66100 Si, Sn
Modified brass C66406C69950 Zn, Al, Si, Mn

Nickel and copper are mutually soluble or miscible. In commercial alloys known as -coiggels or
cupronickels, where copper is the dominant elementdpper content ranges from about 54% to over
90%. Nickel provides the best general resistance to aqueous corrosion of all the commercially important
alloy elements. It promotes resistance to impingement or erosion corrosion and to stress corrosion
cracking The addition of 125 wt% nickel to coppezinc alloys produces alloys called niclegivers.

Most commonly these have about 18% nickel an6%™% copper. Such alloy additions promote good
resistance to corrosion in both fresh and salt waters. The mbkeits dezincification. Nickekilvers are

much more corrosion resistant in saline solutions than brasses of similar copper content.

Elements are added to copper alloys in varying amounts to enhance corrosion resistance. For example, the
addition of arenic, antimony, or phosphorus improves resistance of Admiralty Metals (72% copper, 26%
zinc, 1% tin) to dezincification. Also, 2% aluminum is added to 76% cefip¥r zinc solutions to

produce aluminum brass, and a small amount of arsenic (less than & Hafidéd to the alloy to inhibit
dezincification.

Brass and bronze can be grouped according to how the principal elemental additions affect properties.
This grouping depends primarily on whether the additions that dissolve in the liquid copper can form
discrete second phases during melting/casting-pracess thermal treatment.

Brass and bronze are considered to be solid solution alloys when copper dissolves other elements to
varying degrees to produce a singlease alloy that is strengthened relativartalloyed copper. The
contribution to strengthening from an element depends on the amount of the element in solution and by its
particular physical characteristics, such as atom size and valency. Tin, silicon, and aluminum show the
highest strengthenindfisiency of the common elemental additives, whereas nickel and zinc are the least
efficient. The limiting factor in their alloy range is the extent to which the elements, either singly or in
combination, remain dissolved in the copper during procesEatiieA-3 gives the designations and
compositions of some specific brass and bronze wrought alloys. More details on these specific alloys are
provided below.
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Table A-3: UNS (CDA) Designation and Compositions of some Brass and Bronze Wrought
Alloys

Alloy group UNS designation Elemental composition, wtg

Zinc brass C260 30 Zn

Leaded brass C360 352n,3 Pb

Tin brass C425 9.52Zn,2.0 Sn
Phosphor bronze C510 50Sn,0.1P
Aluminum bronze C638 2.8 Al, 1.8 Si

Silicon bronze C654 3.0Si,1.5Sn,0.1Cr
Silicon bronze C655 3.3 Si, 0.9 Mn
Modified CuZn C688 22.7Zn, 3.4 Al, 0.4 Co

aRemainingpercentage is copper.

The presence of finely dispersed secphdse particles in copper alloys contributes to strength, through
refined grain size and increased response to hardening from cold working. A dispersion of fine particles
can be incorporatedtm the alloy through thermomechanical processing where the alloy content is above
the solid state solubility limit. Precipitation and coarsening of the excess solute bgraodss anneal is
used in high copper alloys, such as C194 and C195, to forroiiiomn-cobalt dispersions.

A.2.1 Copper-Zinc (Cu-Zn) Brasses

Copperzinc alloys have been the most widely used of the copper alloys during the 1990's. Brass alloys

fall within the designation C205 to C280 and cover the entire solid solution range up to 3mwifro

the CuZn alloy system. Zinc, which is generally less expensive than copper, does not impair conductivity
and ductility to any appreciable extent. The allo
wt%. By far the best known and mosedscomposition is the 30 wt% zinc alloy, called Cartridge brass,

which is best known for its applications as door knobs and bullet cartridges.

The series of brasses, C312 to C385, contain from®R@2®&t% lead (Pb) for the purpose of improving
machinabilty. C360, having the composition of 61.5 wt% copper, 35.4 wt% zinc, and 3.1 wt% lead, has
become the industry standard for machinability performance.

A.2.2 Tin Brasses

The tin brass series of alloys consists of various cepiper(2.535 wt%) alloys to which upo about 4

wt% tin has been added. These are the C40000 series of alloys. Tin provides better general corrosion
resistance and strength without greatly reducing electrical conductivity. Several tin brasses have lead
additions to enhance machinability. N&Brass C485 contains 60.5 wt% copper, 37 wt% zinc, 0.7 wt%

tin, and 1.8 wt% lead. Resistance to dezincification is increased with the addition of tin. In brasses that
contain a high zinc content, it is common to use other alloying additives to enhamstocoresistance.

C443 contains 0.0R.10 wt% arsenic, C444 contains 6@20 wt% antimony, and C445 contains 0.02

0.10 wt% phosphorus, which is added to control dezincification. When any of these elements are used, the
all oy is refeirtreedd. (s being Ainhib

A.2.3Tin Bronzes

Tin bronzes may be the most familiar of copper alloys with roots going back into ancient times. They are
essentially solid solutions of tin in copper. Phosphorus at@EBwt% is commonly used as a
deoxidizer, and theresidualhn o s phor us content gives rise to the t
tin to copper promotes good resistance to fresh and sea water. Under some conditions, when more than
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5% tin is present, the corrosion resistance in marine applications is enhameadth, corrosion

resistance, and stress relaxation resistance increases with tin content. Where the water velocity is high, the
tin content in copper alloys for marine applications should exceed 5%. Alloys containing beti#¥én 8

tin have high resiance to impingement or erosion attack. Tin bronzes tend to have intermediate pitting
resistance. One of the most highly used specialty tin bronzes is C544, containing 88 wt%} aoidper

tin-4 wt% zine4 wt% lead. Zinc provides increased strength totthibronze, whereas the lead addition
provides good machinability.

A.2.4 Aluminum Bronzes

Aluminum bronze alloys comprise a series of alloys (C606 to C644) based on the atppaum (2

15 wt%) binary system, to which iron, nickel, and/or manganese are tditedease strength. Corrosion
resistance results from the formation of an adherent aluminum oxide layer that protects the surface from
further oxidation. Mechanical damage to the surface is readily healed by the redevelopment of this oxide.
The aluminunbronzes are resistant to sulfuric or hydrochloric acids, but not nitric acid. These alloys

must be properly heat treated to be resistant to dealloying and general corrosion.

Two singlephase, binary alloys are used commercially: C606, containing 5 wt%nalwmand C610,
containing 8 wt% aluminum. Most of the available aluminum bronzes contain additional alloy elements.
C608 contains 5 wt% aluminum to which 0035 wt% arsenic has been added to improve corrosion
resistance. Alloy C614, in addition to hagii wt% aluminum and 2.5 wt% iron, also has a 0.3 wt% tin
addition for improved resistance to stress corrosion.

Most of the aluminum bronzes contain substantial iron, nickel, or manganese additions. These alloying
elements increase strength by forming seicphases during heat treatment. Iron, the most commonly
added element, separates as aniircim particle that controls grain size while it enhances strength. Nickel
also reacts with aluminum to form NiAl precipitate during heat treatment with the sanfteaethe iron
addition.

A.2.5 Silicon Bronzes

Silicon bronzes have long been available for use in electrical connectors, heat exchange tubes, and marine
and pole line hardware because of their high solution hardened strength and resistance to general and
stress corrosion. Their compositions are limited to below 4.0 wt% silicon because above this level, an
extremely brittle phase is developed that prevents cold processing. The three most popular alloys in this
series are C651, C654, and C655.

A.2.6 Modified Copper-Zinc Alloys

The series of brass alloys C664 to C698 have been modified by additions of manganese (manganese
brasses and manganese bronzes), aluminum, silicon, nickel, and cobalt. Each of the modifying additions
provides some property improvement to the alyeaorkable, formable, and inexpensive-Du brass

base alloy. Aluminum and silicon additions improve strength and corrosion resistance. Nickel and cobalt
form aluminide precipitates for grain size control and dispersion strengthening by the preseratg of fi
dispersed secorghase particles in the copper alloy.

A.3 Specific Properties of CasBrassand Bronze Alloys

Cast copper alloys can be classified into two main groups: sihglee alloys, characterized by moderate
strength, high ductility (except fordded varieties), moderate hardness and good impact strength; and
polyphase alloys, having high strength, moderate ductility, and moderate impact strength. The tolerance
for impurities is normally greater in cast copper alloys than in wrought copper atayse the cast

alloys are not mechanically formed. However, in those cast alloys likely to be repaired or joined by
welding, some impurities can be very detrimental. On the basis of consumption, red brass alloys, C83600
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(85 wt% copper, 5 wt% tin, 5 wt%add, and 5 wt% zinc), C84400 (81 wt% copper, 3 wt% tin, 7 wt%
lead, and 9 wt% zinc), and C93200 (83 wt% copper, 7 wt% tin, 7 wt% lead, and 3 wt% zinc) are the most
important of the cast copper alloys.

The mechanical properties of cast copper alloys (ergss, bronze) are a function of alloying elements
and their concentrations. The nominal chemical composition and identification of some copper casting
alloys are listed iTableA-4.

Table A-4: Nominal Composition by wt% of Some Casting Brass and Bronze Alloys

UNS (CDA)
Common name designation
high strength C86300 63.0 25.0 3.0 6.0 3.0 Mn
yellow brass
gun metal C 90500 88.0/ 10.0 2.0
tin bronze 84:16 C 91100 84.0 16.0
high leaded tin C 93700 80.0 10.0 10.0
bronze
steam bronze C 92200 88.0 6.0 1.5 4.5
phosphorus C 94400 81.0 8.0 11.0 0.35P
bronze
high leaded tin C 93800 78.0 70| 150
bronze
journal bronze C 94100 70.0 55 18.0 3.0
aluminum bronze C 95500 81.0 4.0 11.0 4.0 Ni
9D
Al-Silicon C 95600 91.0 7.0 2.0Si
bronze
Mn-Al bronze C 95700 75.0 3.0 8.0 12.0 Mn, 2.0

Ni

Ni-Al bronze C 95800 81.0 4.0 9.0 | 1.0 MN, 5.0 Ni
die-casting C 85800 58.0 1.0 1.0 40.0
yellow brass
die-cast silicon C 87800 82.0 14.0 4.0Si
brass
commercial no. 1 C 85400 67.0 1.0 3.0 29.0
yellow brass
yellow brass C 85700 63.0 1.0 1.0 34.7 0.3
high strength C 86200 64.0 26.0 3.0 4.0 3.0 Mn
yellow brass
leaded high C 86400 59.0 1.0 40.0 2.0 15 1.5 Mn
strength yellow
brass
silicon bronze C 87200 89.0 1.0 0.5 5.0 2.5 1.5| 1.5Mn, 4.0 Si
silicon brass C 87400 83.0 14.0 3.0Si
silicon brass C 87500 82.0 14.0 4.0Si
tin bronze C 90300 88.0 8.0 4.0
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UNS (CDA)

Common name designation

leaded tin bronze C 92300 87.0 8.0 1.0 4.0

high leaded tin C 93200 83.0 7.0 7.0 3.0

bronze

nickektin bronze C 94700 88.0 5.0 2.0 5.0 Ni
leaded nicketin C 94800 87.0 5.0 1.0 2.5 5.0 Ni
bronze
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APPENDIX B. Selected Questions and Answers

Selected Questions (with Answers) Received Since Promulgation of the Lead
Rule

Questionl:l s t he | ead in computer screensd | eaded repo
by a company from a typical office environment? If the company receives the computers intact and

simply uses them as computers, as opposed to manufacturingtecsnpad then disposes of the
computers, would this fAuseo of | ead be consi dered
computers/screens? Also, would the solder used on the computer circuit cards be exempt for the user of
computers and hencetrreportable, after proper disposal by the user?

Answer: In the scenario described in this question the computers may qualify as articles eligible for the
articles exemption. That is, chemicals included on the TRI list of toxic chemicals that are cantained
articles (e.g., computers, pipes) are exempt from both threshold determinations and release and other
waste management calculations (i.e., exempt from inclusion on a Form R report) provided that the item
meets the criteria of the articles exemptionwdwer, if a facility were to take the computers and modify
them in a way such that they are no longer articles (e.g., crush them), the facility may be subject to TRI
reporting requirements (40 CFR Section 372.38(b)).

Question 2:1s the lead within plumbing that is being removed from service in a building during
renovations or modifications reportable to TRI?

Answer: In this scenario the pipes may qualify as articles eligible for the articles exemption. That is,
chemicals includedn the TRI list of toxic chemicals that are contained in articles (e.g., computers, pipes)
are exempt from both threshold determinations and release and other waste management calculations (i.e.,
exempt from inclusion on a Form R report) provided thattdms meet the criteria of the articles

exemption. However, if a facility were to take the pipes and modify them in a way such that they are no
longer articles (e.g., melt them), the facility may be subject to TRI reporting requirements (40 CFR

Section 32.38(b)).

Question 3:A pharmaceutical manufacturing facility manufactures radioactive materials that are used in
medical treatments. Lead shields are used to protect workers from the radioactive materials. No lead is
released from the use of the shieM&uld this qualify for the "personal use" exemption?

Answer: It appears that the lead shields may meet the definition of an article and could qualify for the
articles exemption (40 CFR Section 372.38(b)). These shields, however, would not qualify for the
personal use exemption because the shields are process related (40 CFR Section 372.38(c)(3)).

Question 4:A facility uses lead bricks as a barrier to protect workers and other people from radioactivity.
The bricks are permanent, they are never removeeptaced, but they are not built into the facility (i.e.,

they are not part of the facility). No lead is released from the bricks. Does this qualify for any exemptions,
such as the structural components exemption or articles exemption?

Answer: If in fact no lead is released from the bricks, then the articles exemption may apply (40 CFR
Section 372.38(b)). The structural component exemption would not apply because these bricks are facility
process related (40 CFR Section 372.38(c)(1)).

Question 5:Doesthd ead and | ead compounds qualifier

ne
all oyso mean that these alloys do not have a

xcep
25,0
Answer: There is no "exemption” for lead contained in stainless steel, brass, anddloyzdead in

these alloys are still subject to the manufacture and process thresholds of 25,000 pounds, and an otherwise
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use threshold of 10,000 pounds (66 FR 4500). Furthermore, the higher reporting thresholds for the alloys
only apply while lead isterally a component of the alloy. If a facility uses lead or a lead compound in

the manufacture of a stainless steel alloy, bronze alloy, or brass alloy that contains lead, the 100 pound
threshold applies to the lead or lead compound(s) used in the maneifaicthe alloy. Additionally, if a

facility is otherwise using a stainless steel, bronze or brass alloy that contains lead, the 10,000 pound
threshold applies to the entire amount of lead in the alloy. If any lead is removed/released from the alloys
during the otherwise use activity, the 100 pound threshold also applies to that amount of lead that was
removed/released.

Question 6:Are alloys of stainless steel, brass, and bronze that contain lead exempt from the 100 pound
reporting threshold for lead,gear dl ess of the all oyds form (solid o

Answer: If a facility is processing a leagbntaining stainless steel, bronze, or brass alloy in such a way

that lead is removed or released from the alloy, the 100 pound threshold applies to that areadnt of |

that has been removed or released. For example, a facility obtains a stainless steel alloy that contains lead.
The stainless steel alloy is melted, and while in a molten state some lead fumes are generated. Some of
these fumes are released into theirmmment via stacks. The facility must apply the 100 pound threshold

to that amount of lead that volatilized from the molten, stainless steel alloy, and report if a threshold is
exceeded that amount of lead that has been released through a stack irbseofidiorm R. In addition,
because the stainless steel alloy is being processed, the lead contained in the alloy must be applied to the
25,000 pound processing threshold. Thus, in this scenario, there are two thresholds that need to be
applied: the 100qund threshold for that quantity of the lead that has been removed or released from the
alloy; and the 25,000 pound processing threshold for lead in the alloy itself. The 100 pound threshold also
applies to fumes of lead that are generated from weldistpofless steel, bronze or brass alloys that

contain lead.

Question 7:1f a facility uses lead or a lead compound in the manufacture of a stainless steel, bronze, or
brass alloy, does the 100 pound threshold apply to the lead or lead compound(s) used in the manufacture
of the alloy?

Answer: Yes, in this scenario, the facjlits using lead to manufacture the alloy and the 100 pound
threshold also applies to that amount of lead being used in the manufacture of the alloy.

Question 8:1f a facility is processing a leacbntaining stainless steel, bronze, or brass alloy in such a
way that the lead is not removed/released from the alloy, would the lower 100 pound threshold apply to
that lead being processed?

Answer: If a facility is processing a leatbntaining stainless steel, bronze, or brass alloy in such a way

that the lead isot removed/released from the alloy, the 100 pound threshold does not apply. For

example, a facility obtains 100,000 pounds of a stainless steel alloy that contains lead. The stainless steel
alloy is processed in such a way that no lead is removed/relieasethe alloy. The facility need only

apply the 25,000 pound threshold to the processing of stainless steel alloy. However, if any lead is
removed or released from the alloys during processing, the 100 pound threshold would also apply to that
amount of ¢ad that was removed or released. Quantities of lead not in stainless steel, brass or bronze
alloys are applied to both the 100 pound threshold and the 25,000/10,000 pound thresholds.

Question 9:Can thede minimisexemption be applied towards lead inrsess steel, brass, or bronze
alloys?

Answer: A facility may take thele minimisexemption (i.e., threshold variable) for those quantities of
lead in stainless steel, brass, or bronze alloys that megs tinimissxemption requirements (e.g.,
manufactued as an impurity). However, tide minimisexemption does not include listed substances that
are manufactured as byproducts. Accordingly, EPA will allondéneninimissxemption to be considered
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for all quantities of lead in stainless steel, brass, arz@alloy even though this exemption will not be
applied to lead not in stainless steel, brass, or bronze alloy.

Question 10:Can facilities use the Form A certification statement to report on lead and lead compounds?
If a facility uses the Form R, can thase range reporting for Sections 5 and 6 for lead and lead
compounds?

Answer: The Form A certification statement and range reporting for Sections 5 and 6 of Part Il of the
Form R cannot be applied to lead reporting if the 100 pound threshold has beeteeXior lead not
contained within a stainless steel, brass, or bronzedakegn if the facility would also be reporting lead
and/or lead compounds in those alloys if the 25,000/10,000 pound threshold is exceeded. However, if a
facility exceeds the 25,0010,000 pound threshold but does not exceed the 100 pound threshold, the
facility may consider the reporting variables.

Question 11:A facility processed 200 pounds of lead in alloys other than stainless steel, brass or bronze.
In doing so the facility rmexceeded the 100 pound reporting threshold for lead and, therefore, must file a
Form R for lead. In the same calendar year, the facility processed 24,000 pounds of lead in stainless steel,
brass or bronze alloy. Does the facility need to include releagkbsaste management quantities of the

lead in stainless steel, brass, or bronze alloy on the Form R?

Answer: No, because the 25,000 pound processing threshold is not exceeded in this scenario. There are
two thresholds to consider in this scenario: the g@éund threshold for lead not in stainless steel, brass or
bronze alloys, and the 25,000 pound processing threshold for all lead, including lead in stainless steel,
brass and bronze alloys (i.e., the qualified alloys). In this scenario the 100 poutidgehogshold is

exceeded, but the 25,000 pound activity threshold is not exceeded. The 100 pound threshold is exceeded
because of the processing of 200 pounds of lead in alloys other than stainless steel, brass or bronze. The
25,000 pound threshold is thexceeded because the combined weight of lead in the qualified alloys and
nortqualified alloys does not meet or exceed 25,000 pounds (24,000 pounds + 200 pounds = 24,200
pounds). If, however, in this scenario the amount of processed lead in stainlegsasgteeor bronze

were 24,850 pounds, then both the 100 pound threshold and the 25,000 pounds thresholds are exceeded,
and all releases and waste management quantities from all forms of lead would be reported on the Form
R.

Question 12:If a facility processes 95 pounds of lead in alloys other than stainless steel, brass or bronze,
and processes 24,910 pounds of lead in stainless steel, brass or bronze alloy, does the facility need to
report to TRI?

Answer: Yes, because the 25,000 pound threshold foriteathinless steel, brass or bronze has been
exceeded. The 100 pound threshold for lead has not been exceeded. In this scenario the facility may
consider thele minimisexemption for quantities of lead in stainless steel, brass, or bronze alloy and the
facility may consider the use of the Form A certification statement and range reporting.

Question 13:A facility exceeds a reporting threshold for lead metal. The facility also has lead piping in
its operations. The natural degradation of the lead pipingesdead to be released in wastewater. Does
the facility need to report this lead as released to water on the Form R required to be submitted?

Answer: Yes. While the release of lead from the pipes is not related to a threshold activity (i.e., a release
acivity by itself does not constitute the manufacture, processing, or otherwise use of lead or a lead
compound), if the threshold for lead has been exceeded as result of manufacturing, processing, or
otherwise use of lead elsewhere at the facility all atlberexempt releases and other waste management
guantities of lead must be included on the Form R. Such releases are not considered, however, in
determining whether an activity threshold has been exceeded. For example, in the above scenario the
release ofdad from degradation of the pipes would not be added to the quantity that is being applied to

TRI Guidance for Reporting Lead and Lead Compounds B-3



the threshold determination. Pipes used in aprocess related activity may qualify for the structural
component exemption (40 CFR Section 372.38(c)(1)).imhportant to note that the answer provided

here is based on the scenario provided in the question that the lead is being released from the pipe as lead
itself (i.e., PB), not as a lead compound, such as lead oxide. If in this example the lead releadbd fro

pipe were in the form of a lead compound, the release of the lead from the piping would not have to be
included on the Form R, unless the lead compounds category reporting threshold has also been exceeded.

Question 14:A company is a decorator of deative plates. A leatlearing ceramic decal is sent to the

facility by customers, which is applied on porcelain and kiln fired. We apply hundreds of different decals
per year; accordingly, it is almost impossible to get an SDS for each decal. How diaedithe

determine the quantities of lead being processed and its waste stream? Is it necessary to measure lead in
the air above the stack? Is it necessary to measure lead in water in which the decal is soaked?

Answer: The total quantity of a TRIchemicgloi ng i nt o or through a facilit
becomes incorporated into the product to be distributed in commerce is counted toward the processing

activity threshold, even though a portion of that TRI chemical may not become part of the pnaduct a

would be released into the environment or be managed as a waste via recycling, energy recovery or

treatment. Any small amounts of lead in a raw material (either as an impurity or as a necessary ingredient)
must be counted toward the processing actiitgshold. TRI does not impose any monitoring burden for
determining the quantities. Some facilities are required to measure or monitor emission or other waste
management quantities due to regulations unrelated to the TRI Program, or due to company policie

These existing, readily available data must be used by facilities for TRI reporting purposes if it is the most

accurate information available to the facility. W
avail abl e, 0 or -repasentativenfar WRi refioning bueposes) the TRI regulations require

that facilities determine release and other waste management quantitieslisteitRthemicals by

making Areasonable estimates. 0 For exdbeusedtp i nfor

estimate quantities of lead in decals for which the company lacks data.

Metallic decals applied to glass via heat could remain articles, if they do not change totally in thickness or
diameter and less than 0.5 pounds of the TRI chemical fildikeaitems is released into the environment
over the calendar year. The separation of the decal from its backing does not change its article status.
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APPENDIX C. Emissions Factors Compiled from Various Sources

Appendi x C contains emissions factors compiled fr
Web Factor I nformation Retrieval (WebFI RE) Data S
(CARB) California Air Toxic Emission Factors for Lead. The FIRE database can be accessed through the
Technology Transfer Network Clearinghouse for Inventories and Emissions Factors website for

WebHRE at https://cfpub.epgov/webfire/ Sel ect A Search for emissions f
Searcho to access information on the WebFIRE dat a

The data fields shown ifiableC-1 in this appendix are as follows:

1.
2.
3.

4.
5.
6.
7

8.
9.

10.

11.
12.

Material- The substance being manufactured, processed, or combusted.

Source Classification CodéA numeric code related to the material and controls.

Primary Control The primary air pollution control device used on tibgted source if
applicable.

Secondary Contrel The secondary air pollution control device used on the tested source if
applicable.

Emissions Factor The numerical result of the source test, usually an average of many tests.
Unit - The measurement of tladr emissions, usually in pounds of lead.

Measure- The measurement of the amount of material manufactured, processed, or
combusted.

Action - Whether the material was manufactured, processed, or combusted.

Notes- Any qualifications that must be reportexijarding the use or interpretation of the
emissions factor.

Formula- Any equation that must be reported regarding the use or interpretation of the
emissions factor.

Reference The document describing the development of the emissions factor.

Quality - A data quality rating (e.g., A, B, C, D, E, or U) as defined below.

Data quality ratings for the source tests and the number of source tests available for a given emission
point were used to create the emissions factor quality ratings shown in the WelakdR&sd. Because of

the difficult task of assigning a meaningful confidence limit to induspgcific variables (e.g., sample

size vs. sample population, industry and facility variability, method of measurement), the use of a
statistical confidence inteaV for establishing a representative emissions factor for each source category
was not practical. Therefore, some subjective quality rating was necessary. The following quality ratings
were used in the emissions factor tables in the WebFIRE Data System:

A.

Excellent.Emissions factor is developed primarily from @nd Brated source test data taken
from many randomly chosen facilities in the industry population. The source category
population is sufficiently specific to minimize variability.

Above averageEmissions factor is developed primarily from ér B-rated test data from a
moderate number of facilities. Although no specific bias is evident, it is not clear if the
facilities tested represent a random sample of the industry. As with the A rating, tte sour
category population is sufficiently specific to minimize variability.

Average Emissions factor is developed primarily from, 8-, and Crated test data from a
reasonable number of facilities. Although no specific bias is evident, it is not clear if th
facilities tested represent a random sample of the industry. As with the A rating, the source
category population is sufficiently specific to minimize variability.

. Below averageEmissions factor is developed primarily from, 8-, and Grated test data

from a small number of facilities, and there may be reason to suspect that these facilities do
not represent a random sample of the industry. There also may be evidence of variability
within the source population.
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E. Poor. Factor is developed from-Cated ad D-rated test data from a very few number of
facilities, and there may be reasons to suspect that the facilities tested do not represent a
random sample of the industry. There also may be evidence of variability within the source
category population.
F. Unrated(Only used in thé.ocating and Estimating Air Toxic Emissiamport series
Reference 4). Emissions factor is developed from source tests that hiseemdhoroughly
evaluated, research papers, modeling data, or other sources that may lack supporting
document ation. The data are not necessarily |
rate the factors according to the rating protocol.
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Table C-1: Lead Emissions Factors Compiled from Version 6.25 of the Factor Information Retrieval (FIRE) Data System

Source
Classifica
Material | tion Code References Quality

Air-Dried 30700106 Uncontrolled 0.0001088| Ib Tons Produced | Detection limits used| ECOSERVE, Inc. U
Unbleached for nondetects. Environmental Services.
Pulp November 27, 1990. In:

Pooled AirToxics Source Test
Program for Kraft Pulp Mills,
Report Number 2. Report
#1249A. Simpson Paper
Company. Anderson,
California.

Anthracite 10100101 Uncontrolled 0.0089 Ib Tons Burned EPA. 1995. Section 1.2, E
Anthracite Coal Combustion.
In: Compilation of Air
Pollutant Emission Factors,
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Anthracite 10100102 Uncontrolled 0.0089 Ib Tons Burned EPA. 1995. Section 1.2, E
Anthracite Coal Combustion.
In: Compilation of Air
Pollutant Emission Factors,
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection AgencyOffice of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.
Anthracite 10200101 Uncontrolled 0.0089 Ib Tons Burned EPA. 1995. Section 1.2, E
Anthracite Coal Combustion.
In: Compilation of Air
Pollutant Emission Factors,
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Source
Classifica

Primary

Secondary

Emissions

Y EVEE

tion Code

Control

Control

Factor

Unit

Measure

Action

References
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Quality

Anthracite

10200104

Uncontrolled

0.0089

Tons

Burned

EPA. 1995. Section 1.2,
Anthracite Coal Combustion.
In: Compilation of Air
Pollutant Emission Factors,
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards Research Triangle
Park, North Carolina.

Anthracite

10200107

Uncontrolled

0.0089

Tons

Burned

EPA. 1995. Section 1.2,
Anthracite Coal Combustion.
In: Compilation of Air
Pollutant Emission Factors,
Volume 1: Stationary Point an
Area Sourcedrifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Anthracite

10300101

Uncontrolled

0.0089

Tons

Burned

EPA. 1995. Section 1.2,
Anthracite Coal Comisstion.
In: Compilation of Air
Pollutant Emission Factors,
Volume 1: Stationary Point an
Area Sources, Fifth Edition,

AP-42. U.S. Environmental

TRI Guidance for Reporting Releases and Otheste Management QuantitiesTaixic Chemicals:
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Source
Classifica- Primary
Material tion Code Control

Secondary | Emissions

Control Factor Unit = Measure Action References Quality
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Anthracite 10300102 Uncontrolled 0.0089 Ib Tons Burned EPA. 1995. Section 1.2, E
Anthracite Coal Combustion.
In: Compilation of Air
Pollutant Emission Factors,
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protction Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Anthracite 10300103 Uncontrolled 0.0089 Ib Tons Burned EPA. 1995. Section 1.2, E
Anthracite Coal Combustion.
In: Compilation of Air
PollutantEmission Factors,
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Bark 10200904 Uncontrolled 0.0029 Ib Tons Burned Units are Ib of EPA. February, 1999. Sectio| D
pollutant/ton of wood| 1.6, Wood Waste Conuistion
waste burned. In Boilers. In: Compilation of

Emission factors are | Air Pollutant Emission Factors
based on wet, afired | Volume 1: Stationary Point an
wood waste with Area Sources, Fifth Edition,
average properties ol AP-42, Supplement E. U.S.
50 weight% moisture| Environmental Protection

and 4500 Btu/lb Agency, Office of Air Quality
higher heating value.| Planning and Standards.
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Y EVEE

Source

Classifica
tion Code

Primary
Control

Secondary
Control

Emissions
Factor

Unit

Measure

Action

REE S

Quality

Research TrianglBark, North
Carolina.
Bark 10200904 Miscellaneous 0.000445 | Ib Tons Burned Units are Ib of EPA. February, 1999. Sectio| B
Control Devices pollutant/ton of wood| 1.6, Wood Waste Combustion
waste burned. In Boilers. In: Compilation of
Emission factors are | Air Pollutant Emission Factors
based on wet, afired | Volume 1: Stationary Point an
wood waste with Area Sources, Fifth Edition,
average properties ol AP-42, Supplement E. U.S.
50 weight% moisture| Environmental Protection
and4500 Btu/lb Agency, Office of Air Quality
higher heating value.| Planning and Standards.
Emission factor Research Triangle Park, North
represents Carolina.
measurements from
wood waste
combustors equippec
with PM controls
(i.e., fabric filters,
multi-cyclones, ESP,
and wet scrubbers).
Batteries 30400501 Uncontrolled 1.177 Ib Tons Produced U
Batteries 30400502 Uncontrolled 0.059 Ib Tons Produced U
Batteries 30400503 Uncontrolled 0.192 Ib Tons Produced U
Batteries 30400504 Uncontrolled 0.815 Ib Tons Produced U
Batteries 30400505 Uncontrolled 1.530E1- | Ib 1000 Each| Produced EPA. 1995. Section 12.15, | U
1.770E1 Storage Battery Production. i
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, FiftlEdition, AR42.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.
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Source
Classifica- Primary Secondary | Emissions
Material tion Code Control Control Factor Unit = Measure Action References Quality
Batteries 30400506 Uncontrolled 7.700E1- | Ib 1000 Each| Produced EPA. 1995. Section 12.15, | B
9.000E1 Storage Battery Production. i

Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Pariorth

Carolina.
Batteries 30400506 Rotoclone 0.0673 Ib 1000 Each| Produced | Lack of Supporting | Composite. Radian FIRE U
Documentation. database 1993 Release.
Batteries 30400507 Uncontrolled 1.100E0- | Ib 1000 Each| Produced EPA. 1995.Section 12.15, B
2.490E0 Storage Battery Production. i

Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
ResearcfTriangle Park, North
Carolina.

Batteries 30400508 Uncontrolled 0.11 Ib 1000 Each| Produced This factor was present in U
AIRS Facility Subsystem
Source Classification Codes
and Emission Factor Listing fg
Criteria Air Pollutants, March
1990, EPA 450/00-003.
These factors may have been
(and may still be) in an AR2
section, or they may have bee
added to that March 1990
document from other sources.
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Y EVEE

Source
Classifica
tion Code

Primary
Control

Secondary
Control

Emissions
Factor

Unit

Measure

Action

References
Please check the latest AP42
verify.

Quality

Batteries

30400508

Baghouse

1.100E1 -
1.200E1

1000Each

Produced

EPA. 1995. Section 12.15,
Storage Battery Production. i
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of Air Quality
Plaming and Standards.
Research Triangle Park, North
Carolina.

Batteries

30400509

Uncontrolled

1.060E1-
1.460E1

1000 Each

Produced

EPA. 1995. Section 12.15,
Storage Battery Production. i
Compilation of Air Pollutant
Emission Factors, Volumg
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Batteries

30400509

Fabric Filter

0.377

1000 Each

Produced

Baghouse average
efficiency of 97.5%
98.5%. Lack of
Supporting
Documentation.

Composite. Radian FIRE
database 1993 Release.

Batteries

30400510

Uncontrolled

7.700E1 -
1.380E0

1000 Each

Produced

EPA. 1995. Section 12.15,
Storage Battery Pradtion. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.

U.S. Environmental Protection
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Source
Classifica

Primary

Secondary

Emissions

Y EVEE

tion Code

Control

Control

Factor

Unit

Measure

Action

References
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Quality

Batteries

30400511

Uncontrolled

0.1

1000 Each

Produced

EPA. 1995. Section 12.15,
Storage Battery Production. i
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. EnvironmentaProtection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Bituminous
Coal

10100202

Miscellaneous
Control Devices

0.00042

Tons

Burned

ESP or FABRIC
FILTER only &
WET LIMESTONE
SCRUBBER or
SPRAY DRYER
W/ESP or FABRIC
FILTER

EPA. September, 1998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmetal Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Bituminous
Coal

10100203

Miscellaneous
Control Devices

0.00042

Tons

Burned

ESP or FABRIC
FILTER only &
WET LIMESTONE
SCRUBBER or
SPRAYDRYER
W/ESP or FABRIC
FILTER

EPA. September, 1998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth

Edition, AR-42, Supplement E.
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Source
Classifica

Primary

Secondary

Emissions

Material tion Code Control Control Factor Unit = Measure Action References Quality
U.S. Envionmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.
Bituminous | 10100212 Miscellaneous 0.00042 Ib Tons Burned ESP or FABRIC EPA. September, 1998. A
Coal Control Devices FILTER only & Section 1.1, Bituminous and
WET LIMESTONE | Subbituminous Coal
SCRUBBER or Combustion. In: Compilation
SPRAY DRYER of Air Pollutant Emission
W/ESP or FABRIC Factors, Volume 1: Stationary
FILTER Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Ehvironmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.
Bituminous | 10100218 Miscellaneous 0.00042 Ib Tons Burned ESP or FABRIC EPA. September, 1998. A
Coal Control Devices FILTER only & Section 1.1, Bituminous and
WET LIMESTONE | Subbituminous Coal
SCRUBBER or Combustion. In: Compilation
SPRAY DRYER of Air Pollutant Emission
W/ESP or FABRIC Factors, Volume 1: Stationary
FILTER Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.
Bituminous | 10200202 Miscellaneous 0.00042 Ib Tons Burned ESP or FABRIC EPA. September, 1998. A
Coal Control Devices FILTER only & Section 1.1, Bituminous and
WET LIMESTONE | Subbituminous Coal
SCRUBBERor Combustion. In: Compilation
SPRAY DRYER of Air Pollutant Emission

TRI Guidance for Reporting Releases and Otheste Management QuantitiesTaixic Chemicals:

C-10



Source
Classifica

Primary

Secondary

Emissions

Y EVEE

tion Code

Control

Control

Factor

Unit

Measure

Action

W/ESP or FABRIC
FILTER

References
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Quality

WET LIMESTONE
SCRUBBER or
SPRAY DRYER
W/ESP or FABRIC
FILTER

Bituminous | 10200203 Miscellaneous 0.00042 Ib Tons Burned ESP or FABRIC EPA. September, 1998. A
Coal Control Devices FILTER only & Section 1.1, Bituminous and
WET LIMESTONE | Subbituminous Coal
SCRUBBER or Combustion. In: Compilation
SPRAY DRYER of Air Pollutant Emission
W/ESP or FABRIC Factors, Volume 1: Stationary
FILTER Point and Area Sources, Fifth
Edition, AR-42, Supplenent E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.
Bituminous | 10200210 Uncontrolled 0.0133 Ib Tons Burned U
Coal
Bituminous | 10200212 Miscellaneous 0.00042 Ib Tons Burned ESP or FABRIC EPA. September, 1998. A
Coal ControlDevices FILTER only & Section 1.1, Bituminous and

Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North

Carolina.
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Source
Classifica

Primary

Secondary

Emissions

Material tion Code Control Control Factor Unit = Measure Action References Quality
Bituminous | 10200218 Miscellaneous 0.00042 Ib Tons Burned ESP or FABRIC EPA. September, 1998. A
Coal Contmwol Devices FILTER only & Section 1.1, Bituminous and

WET LIMESTONE | Subbituminous Coal
SCRUBBER or Combustion. In: Compilation
SPRAY DRYER of Air Pollutant Emission
W/ESP or FABRIC Factors, Volume 1: Stationary
FILTER Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.
Bituminous | 10300203 Miscellaneos 0.00042 Ib Tons Burned ESP or FABRIC EPA. September, 1998. A
Coal Control Devices FILTER only & Section 1.1, Bituminous and
WET LIMESTONE | Subbituminous Coal
SCRUBBER or Combustion. In: Compilation
SPRAY DRYER of Air PollutantEmission
W/ESP or FABRIC Factors, Volume 1: Stationary
FILTER Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.
Bituminous | 10300206 Miscellaneous 0.00042 Ib Tons Burned ESP or FABRIC EPA. September, 1998. A
Coal Control Devices FILTER only & Section 1.1, Bituminous and
WET LIMESTONE | Subbituminous Coal
SCRUBBER or Combustion. In: Compilation
SPRAY DRYER of Air Pollutant Emission
W/ESP or FABRIC Factors, Volume 1: Stationary
FILTER Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
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Y EVEE

Source
Classifica
tion Code

Primary
Control

Secondary
Control

Emissions
Factor

Unit

Measure

Action

References
Planning and Standards.
Research Triangle Park, North
Carolina.

Quality

Bituminous | 10300208 Multiple 0.00121 Ib Tons Burned CEM, flue gas O2 EPA. May 1986. In: Project | U
Coal Cyclone W/O averaged 7%, CO2 | Summary: Environmental
Fly Ash 12% (dry). Lack of | Assessment of a Commercial
Reinjection Supporting Boiler Fired with a Coal/Waste
Documentation. Plastic Mixture. EPA600/S?
86/011. U.S. Environmental
Protection Agency, Air and
Energy Engineering Research
Laboratory. Research Triangl
Park, North Carolina.
Bituminous | 10300208 Multiple 0.0393 Ib Tons Burned CEM, flue gas 02 EPA. May 1986. In: Project | U
Coal Cyclone W/O averaged 5.2%, CO2| Summary: Environmental
Fly Ash 12.9% (dry), 16% by | Assessment of a Commercial
Reinjection weight mixed fuel. Boiler Fired with a Coal/Waste
Lack of Supporting | Plastic Mixture. EPA00/S?
Documentation. 86/011. U.S. Environmental
Protection Agency, Air and
Energy Engineering Research
Laboratory. Research Triangl
Park, North Carolina.
Bituminous | 10300216 Miscellaneous 0.00042 Ib Tons Burned ESP or FABRIC EPA. September, 1998. A
Coal Control Devices FILTER only & Section 1.1, Bituminous and

WET LIMESTONE
SCRUBBER or
SPRAY DRYER
W/ESP or FABRIC
FILTER

Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North

Carolina.
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Source
Classifica

Primary

Secondary

Emissions

Y EVEE

Bituminous
Coal

tion Code
10300218

Control

Miscellaneous
Control Devices

Control

Factor
0.00042

Unit

Measure
Tons

Action
Burned

ESP or FABRIC
FILTER only &
WET LIMESTONE
SCRUBBER or
SPRAY DRYER
W/ESP or FABRIC
FILTER

REE S

EPA. September, 1998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AP-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Quality

Body

31502101

Uncontrolled

0.0000662

Each

Burned

Wrapping material =
4 |b of cardboard and
2 |b of wood.

Emissions Testing of a Propar
Fired Incinerator at a
Crematorium. October 29,
1992. (Confidential Report N¢
ERG39)

Brick

30500310

Uncontrolled

0.00015

Tons

Produced

EPA. August 1997. Section
11.3, Brick And Structural Clay
ProductManufacturing. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, A2,
Supplement C. U.S.
Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Parkorth
Carolina.

Brick

30500311

Uncontrolled

0.00015

Tons

Produced

EPA. August 1997. Section
11.3, Brick And Structural Clay
Product Manufacturing. In:
Compilation of Air Pollutant

Emission Factors, Volume 1:
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Source
Classifica

Primary

Secondary

Emissions

Y EVEE

tion Code

Control

Control

Factor

Unit

Measure

Action

References
Stationary Point and Area
Sources, Fifth Edition, A2,
Supplement C. U.S.
Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Quality

Brick

30500313

Uncontrolled

0.00015

Tons

Produced

EPA. August 1997. Seot
11.3, Brick And Structural Clay
Product Manufacturing. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, A2,
Supplement C. U.S.
Environmental Protection
Agency, Office of Air Quality
Plaming and Standards.
Research Triangle Park, North
Carolina.

Brick

30500361

Uncontrolled

0.00012

Tons

Produced

EPA. August 1997. Section
11.3, Brick And Structural Clay
Product Manufacturing. In:
Compilation of Air Pollutant
Emission Factors/olume 1:
Stationary Point and Area
Sources, Fifth Edition, A2,
Supplement C. U.S.
Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North

Carolina.
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Y EVEE

Source
Classifica
tion Code

Primary
Control

Secondary
Control

Emissions
Factor

Unit

Measure

Action

REE S

Bullion

30301002

Baghouse

0.067

Tons

Processed

This includes
emissions from dross
kettles.

EPA. 1995. Section 12.6,
Primary Lead Smelting. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Quality

Cans

30400109

Venture
Scrubber

0.0000021
8

b

Pounds

Processed

Cans are 95%
aluminum by weight.

Source Emissions Testing of g
Aluminum Shredding and
Delacquering System. March
26, 1992 and April 10, 1992.
(Confidential Report No. ERC
8)

Cans

30400109

Baghouse

5.18E09

Pounds

Processed

Cans are 95%
aluminum by weight.

Source Emissions Testing of g
Aluminum Shredding and
Delacquering SystemMarch
26, 1992 and April 10, 1992.
(Confidential Report No. ERC
8)

Cans

30400109

Multiple
Cyclones

0.0000108

Pounds

Processed

Emissions Measurements of a
Delacquering Unit for AB2588
Toxics. September 7, 1991.
(Confidential Report No. ERC
32)

Cement

30500613

Uncontrolled

0.04

Tons

Produced

This factor was present in
AIRS Facility Subsystem
Source Classification Codes
and Emission Factor Listing fg
Criteria Air Pollutants, March
1990, EPA 450/4€0-003.
These factors may have been

(and may still be) in an AR2
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Source
Classifica

Primary

Secondary

Emissions

Y EVEE

tion Code

Control

Control

Factor

Unit

Measure

References
section, or they may have bee
added to that March 1990
document from other sources.
Please check the latest AP42
verify.

Quality

Cement

30500606

Uncontrolled

0.12

Tons

Produced

This factor was present in
AIRS Facility Subsystem
Source Classification Codes
and Emission Factor Listing fg
Criteria Air Pollutants, March
1990, EPA 450/00-003.
These factors may have been
(and may still be) in an AR2
section, or they may have bee
added to that March 1990
document from ther sources.
Please check the latest AP42
verify.

Cement

30500617

Uncontrolled

0.04

Tons

Produced

This factor was present in
AIRS Facility Subsystem
Source Classification Codes
and Emission Factor Listing fg
Criteria Air Pollutants, March
1990, EPA 450/4€0-003.
These factors may have been
(and may still be) in an AR2
section, or they may have bee
added to that March 1990
document from other sources.
Please check the latest AP42
verify.

Cement

30500706

Uncontrolled

0.1

Tons

Produced

This factor was present in
AIRS Facility Subsystem
Source Classification Codes
and Emission Factor Listing fg

Criteria Air Pollutants, March
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Y EVEE

Source
Classifica
tion Code

Primary
Control

Secondary
Control

Emissions
Factor

Unit

Measure

REE S

1990, EPA 450/490-003.
These factors may have been
(and may still be) in an AR2
section, or they mahave been
added to that March 1990
document from other sources.
Please check the latest AP42
verify.

Quality

Cement

30500717

Uncontrolled

0.02

Tons

Produced

This factor was present in
AIRS Facility Subsystem
Source Classification Codes
and Emissioractor Listing for
Criteria Air Pollutants, March
1990, EPA 450/00-003.
These factors may have been
(and may still be) in an AR2
section, or they may have bee
added to that March 1990
document from other sources.
Please check the latest AP42

verify.

Clinker

30500606

Fabric Filter

0.000075

Tons

Produced

This entry has 4

SCC's: 305006086,
30500706, 30500622
and 30500623.

EPA. 1995. Section 11.6,
Portland Cement
Manufacturing. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Clinker

30500606

Electrostatic
Precipitator

0.00071

Tons

Produced

This entry has 4
SCC's: 30500606,

EPA. 1995. Section 11.6,
Portland Cement

Manufacturing. In:
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Y EVEE

Source
Classifica
tion Code

Primary
Control

Secondary
Control

Emissions
Factor

Unit

Measure

REE S

30500706, 30500622
and 30500623.

Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Envionmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Quality

Clinker

30500622

Fabric Filter

0.000075

Tons

Produced

This entry has 4

SCC's: 305006086,
30500706, 30500622
and 30500623.

EPA. 1995. Section 11.6,
Portland Cement
Manufacturing. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Clinker

30500622

Electrostatic
Precipitator

0.00071

Tons

Produced

This entry has 4

SCC's: 305006086,
30500706, 30500622
and 30500623.

EPA. 1995. Section 11.6,
Portland Cement
Manufacturing. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Clinker

3050023

Fabric Filter

0.000075

Tons

Produced

This entry has 4
SCC's: 30500606,

EPA. 1995. Section 11.6,
Portland Cement

Manufacturing. In:
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Y EVEE

Source
Classifica
tion Code

Primary
Control

Secondary
Control

Emissions
Factor

Unit

Measure

REE S

30500706, 30500622
and 30500623.

Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point andrea
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Quality

Clinker

30500623

Electrostatic
Precipitator

0.00071

Tons

Produced

This entry has 4

SCCs: 30500606,
30500706, 30500622
and 30500623.

EPA. 1995. Section 11.6,
Portland Cement
Manufacturing. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Clinker

30500706

Fabric Filter

0.000075

Tons

Produced

This entry has 4

SCC's: 305006086,
30500706, 30500622
and 30500623.

EPA. 1995. Section 11.6,
Portland Cement
Manufacturing. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Bg North
Carolina.

Clinker

30500706

Electrostatic
Precipitator

0.00071

Tons

Produced

This entry has 4
SCC's: 30500606,

EPA. 1995. Section 11.6,
Portland Cement

Manufacturing. In:
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Source
Classifica

Primary

Secondary

Emissions

Y EVEE

tion Code

Control

Control

Factor

Unit

Measure

30500706, 30500622
and 30500623.

References
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Quality

Concentrate
d Ore

30300502

Uncontrolled

0.15

Tons

Processed

The emission factor
is used to determine
total process and
fugitive emissions.

EPA. 1995. Section 12.3,
Primary Copper Smelting. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, FiftlEdition, AR42.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Concentrate
d Ore

30300503

Uncontrolled

0.072

Tons

Processed

The emission factor
is used to determine
total process and
fugitive emissions.

EPA. 1995. Section 12.3,
Primary Copper Smelting. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of AirQuality
Planning and Standards.
Research Triangle Park, North
Carolina.

Concentrate
d Ore

30300504

Uncontrolled

0.27

Tons

Processed

The emission factor
is used to determine
total process and
fugitive emissions.

EPA. 1995. Section 12.3,
PrimaryCopper Smelting. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:

Stationary Point and Area
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Source

Classifica- Primary Secondary | Emissions
Material tion Code Control Control Factor Measure References Quality
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Cardina.

Concentrate | 30301001 Uncontrolled 105 Ib Tons Processed ]
d Ore

Concentrate | 30301003 Uncontrolled 2.9 Ib Tons Processed ]
d Ore

Concentrate | 30301006 Uncontrolled 174 Ib Tons Processed This factor was present in U
d Ore AIRS Facility Subsystem
Source Classification Codes
and Emission Factor Listing fo
Criteria Air Pollutants, March
1990, EPA 450/4900-003.
These factors may have been
(and may still be) in an AR2
section, or they may have bee
added to that March 1990
document from ther sources.
Please check the latest AP42
verify.

Digester Gag 20300701 Uncontrolled <3.400E | Ib Million Input Compound was not | EPA. 2000. Section 3.1, D
6 Btus detected. Emission | Stationary Gas Turbines for
factor is based on Electricity Generation. In:
onehalf of the Compilation of Air Pollutant
detection limit. Emission Factors, Mame 1:
Emission factor Stationary Point and Area
based on an average Sources, Fifth Edition, AHR2.
digester gas heating | U.S. Environmental Protection
value (HHV) of 600 | Agency.

Btu/scf at 60 deg. F.
To convert from
(Ib/MMBtu) to
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Source
Classifica

Primary

Secondary

Emissions

Material tion Code Control Control Factor Unit = Measure Action References Quality
(Ib/2076 scf) multiply
by 600.
Distillate Oil | 20100101 Uncontrolled 0.000014 | Ib Million Input Emission factors EPA. 2000. Section 3.1, C
(Diesel) Btus based on an average Stationary Gas Turbines for
distillate oil heating | Electricity Generation. In:
value of139 Compilation of Air Pollutant
MMBtu/1000 Emission Factors, Volume 1:
gallons. To convert | Stationary Point and Area
from (Ib/MMBtu) to | Sources, Fifth Edition, AB2.
(Ib/2000 gallons), U.S. Environmental Protection
multiply by 139. Agency.
Distillate Oil | 20200101 Uncontrolled 0.000014 | Ib Million Input Emission factors EPA. 2000. Section 3.1, C
(Diesel) Btus based on an average Stationary Gas Turbines for
distillate oil heating | Electricity Generation. In:
value of 139 Compilation of Air Pollutant
MMBtu/1000 Emission Factors, Volume 1:
gallons. Toconvert | Stationary Point and Area
from (Ib/MMBtu) to | Sources, Fifth Edition, AR2.
(Ib/2000 gallons), U.S. Environmental Protection
multiply by 139. Agency.
Distillate Oil | 20200103 Uncontrolled 0.000014 | Ib Million Input Emission factors EPA. 2000. Section 3.1, C
(Diesel) Btus based on an average Stationary Gas Turbines for
distillate oil heating | Electricity Generation. In:
value of 139 Compilation of Air Pollutant
MMBtu/1000 Emission Factors, Volume 1:
gallons. To convert | Stationary Point and Area
from (Ib/MMBtu) to | Sources, Fifth Edition, AB2.
(Ib/10 gallons), U.S. Environmental Protection
multiply by 139. Agency.
Distillate Oil | 20300102 Uncontrolled 0.000014 | Ib Million Input Emission factors EPA. 2000. Section 3.1, C
(Diesel) Btus based on an average Stationary Gas Turbines for
distillate oil heating | Electricity Generation. In:
value of 139 Compilation of Air Pollutant
MMBtu/1000 Emission Factors, Volume 1:
gallons. To convert | Stationary Point and Area
from (Ib/MMBtu) to | Sources, Fifth Edition, AR2.
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Source
Classifica

Primary

Secondary

Emissions

Y EVEE

tion Code

Control

Control

Factor

Unit

Measure

Action

(Ib/1000 gallons),
multiply by 139.

References
U.S. Environmental Protection
Agency.

Quality

Dried
Sludge

50100515

Uncontrolled

0.1

Tons

Fed

EPA. 1995. Section 2.2,
Sewage Sludge Incineration.
In: Compilation of Air
Pollutant Emission Factors,
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Dried
Sludge

50100515

Venture
Scrubber

0.0018

Tons

Fed

EPA. 1995. Section 2.2,
Sewage Sludge Incineration.
In: Compilation of Air
Pollutant Emission Factors,
Volume1: Stationary Point ang
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Dried
Sludge

50100515

Venture
Scrubber

Impingement
Type Wet
Scrubbe

0.06

Tons

Fed

EPA. 1995. Section 2.2,
Sewage Sludge Incineration.
In: Compilation of Air
Pollutant Emission Factors,
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.
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Source
Classifica

Secondary

Emissions

Y EVEE

Dried
Sludge

tion Code
50100515

Primary
Control
Venture
Scrubber

Control
Wet
Electrostatic
Precipitator

Factor
0.00018

Unit

Measure
Tons

Action
Fed

REE S

EPA. 1995. Section 2.2,
Sewage Sludge Incineration.
In: Compilation of Air
Pollutant Emissioifractors,
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Quality

Dried
Sludge

50100515

Single Cyclone

0.06

Tons

Fed

EPA. 1995. Section 2.2,
Sewage Sludge Incineration.
In: Compilation of Air
Pollutant Emission Factors,
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning ad
Standards. Research Triangle
Park, North Carolina.

Dried
Sludge

50100515

Venture
Scrubber

Single
Cyclone

0.006

Tons

Fed

EPA. 1995. Section 2.2,
Sewage Sludge Incineration.
In: Compilation of Air
Pollutant Emission Factors,
Volume 1:Stationary Point ang
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangleg
Park, North Carolina.

Dried
Sludge

50100515

Miscellaneous
Control Devices

0.1

Tons

Fed

Control devices are
venturi scrubber,
impingement type

EPA. 1995. Section 2.2,
Sewage Sludge Incineration.

In: Compilation of Air
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Source
Classifica

Primary

Secondary

Emissions

Y EVEE

tion Code

Control

Control

Factor

Unit

Measure

Action

wet scrubber, and
afterburner.

References
Pollutant Emission Factors,
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Quality

Dried
Sludge

50100515

Miscellaneous
Control Devices

0.022

Tons

Fed

Control devices are
single cyclone,
venturiscrubber, and
impingement
scrubber.

EPA. 1995. Section 2.2,
Sewage Sludge Incineration.
In: Compilation of Air
Pollutant Emission Factors,
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Officefo
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Dried
Sludge

50100515

Impingement
Type Wet
Scrubber

0.04

Tons

Fed

EPA. 1995. Section 2.2,
Sewage Sludge Incineration.
In: Compilation of Air
Pollutant Emissiorfractors,
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Dried
Sludge

50100515

Electrostatic
Precipitator

0.002

Tons

Fed

EPA. 1995. Section 2.2,
Sewage Sludge Incineration.
In: Compilation of Air
Pollutant Emission Factors,
Volume 1: Stationary Point an

Area Sources, Fifth Edition,
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Source
Classifica

Primary

Secondary

Emissions

Y EVEE

tion Code

Control

Control

Factor

Unit

Measure

Action

References
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Quality

Dried
Sludge

50100516

Uncontrolled

0.04

Tons

Fed

EPA. 1995. Section 2.2,
Sewage Sludge Incineration.
In: Compilation of Air
Pollutant Emission Factors,
Volume 1: Stationary Poirgtnd
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Dried
Sludge

50100516

Venture
Scrubber

Impingement
Type Wet
Scrubber

0.16

Tons

Fed

EPA. 1995. Section 2.2,
Sewage Sludge Incineration.
In: Compilation of Air
Pollutant Emission Factors,
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standads. Research Triangle
Park, North Carolina.

Dried
Sludge

50100516

Miscellaneous
Control Devices

0.000002

Tons

Fed

Control devices are
venturi scrubber,
impingement type
wet scrubber, and
ESP.

EPA. 1995. Section 2.2,
Sewage Sludge Incineration.
In: Compilation of Air
Pollutant Emission Factors,
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of

Air Quality Planning and
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Classifica- Primary
Material tion Code Control

Secondary | Emissions
Control Factor Unit = Measure Action References Quality
Standards. Research Triangle
Park, North Carolina.

Source

Dried 50100516 Impingement 0.006 Ib Tons Fed EPA. 1995. Section 2.2, E
Sludge Type Wet Sewage Sludge Incineration.
Scrubber In: Compilation of Air

Pollutant Emission Factors,
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.SEnvironmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Dried 50100516 Fabric Filter 0.00001 | 1Ib Tons Fed EPA. 1995. Section 2.2, E
Sludge Sewage Sludge Incineration.
In: Compilation ofAir

Pollutant Emission Factors,
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Electrode 30905116 Uncontrolled 0.024 Ib 1000 Consumed| Current = 102 to 225| EPA. 1995. Section 12.19, | C
Pounds A; voltage = 21 to 34| Electric Arc Welding. In:

V. Includes E3145. | Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
SourcesFifth Edition, AR42.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.
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Source
Classifica- Primary Secondary | Emissions
Material tion Code Control Control Factor Unit = Measure Action References Quality
Electrode 30905152 Uncontrolled 0.162 Ib 1000 Consumed| Current = 102 to 225| EPA. 1995. Section 12.19, | C
Pounds A; voltage = 21 t84 | Electric Arc Welding. In:
V. Compilation of Air Pollutant

Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standds.
Research Triangle Park, North

Carolina.
Energy 30300702 Venture 6.06 Ib Megawatt | Consumed| Lack of Supporting | EPA. December 1980. In: A | U
Scrubber -Hour Documentation. Review of Standards of

Performance for New
Stationary SourcesFerroalloy
Production Facilities. EPA
450/380-041. U.S.
Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North

Carolina.
Glaze 30500845 Uncontrolled 3 Ib Tons Used Glaze being applied | EPA. October, 1996. Section E
contained about 24% 11.7, Ceramic Clay
lead oxide. Manufacturing. In:

Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, A2,
Supplement B. U.S.
Environmental Protection
Agency, Office & Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.
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Source
Classifica
tion Code

Primary
Control

Secondary
Control

Emissions
Factor

Unit

Measure

Action

REE S

Gray Iron

30400301

Uncontrolled

1.000E1 -
1.100E0

Tons

Produced

EPA. 1995. Section 12.10,
Gray Iron Foundries. In:
Compilation of Air Pollutant
Emission Factors/olume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Quality

Gray Iron

30400302

Uncontrolled

1.200E2 -
1.400E1

Tons

Produced

EPA. 1995. Section 12.10,
Gray Iron Foundries. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning ad Standards.
Research Triangle Park, North
Carolina.

Gray Iron

30400303

Uncontrolled

9.000E3 -
1.000E1

Tons

Produced

EPA. 1995. Section 12.10,
Gray Iron Foundries. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
StationaryPoint and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Heat

10100201

Uncontrolled

0.000507

Million
Btus

Input

EPA. September, 3.
Section 1.1, Bituminous and

Subbituminous Coal
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Source
Classifica

Primary

Secondary

Emissions

Y EVEE

tion Code

Control

Control

Factor

Unit

Measure

Action

References
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Qualiy
Planning and Standards.
Research Triangle Park, North
Carolina.

Quality

Heat

10100202

Uncontrolled

0.000507

Million
Btus

Input

EPA. September, 1998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air PollutantEmission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Heat

10100203

Uncontrolled

0.000507

Million
Btus

Input

EPA. September, 1998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S.Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.
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Source
Classifica

Primary

Secondary

Emissions

Y EVEE
Heat

tion Code
10100204

Control
Uncontrolled

Control

Factor
0.000507

Unit

Measure
Million
Btus

Action
Input

REE S

EPA. September, 1998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Parkoh
Carolina.

Quality

Heat

10100205

Uncontrolled

0.000507

Million
Btus

Input

EPA. September, 1998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Soues, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Heat

10100221

Uncontrolled

0.000507

Million
Btus

Input

EPA. September, 1998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection

Agency, Office of Air Quality
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Source
Classifica
tion Code

Primary
Control

Secondary
Control

Emissions
Factor

Unit

Measure

Action

References
Planning and Standards.
Research Triangle Park, North
Carolina.

Quality

Heat

10100222

Uncontrolled

0.000507

Million
Btus

Input

EPA. September, 1998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Heat

10100223

Uncontrolled

0.000507

Million
Btus

Input

EPA. September, 1998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S.Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Heat

10100224

Uncontrolled

0.000507

Million
Btus

Input

EPA. September, 1998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary

Point and Area Sources, Fifth
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Classifica- Primary
Material tion Code Control

Secondary | Emissions
Control Factor Unit = Measure Action References Quality
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Parkoh

Source

Carolina.
Heat 10100225 Uncontrolled 0.000507 | Ib Million Input EPA. September, 1998. E
Btus Section 1.1, Bituminous and

Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Are&ources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North

Carolina.
Heat 10100501 Uncontrolled 0.000009 | Ib Million Input EPA. Septembed,998. E
Btus Section 1.3, Fuel Oll

Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standeasd
Research Triangle Park, North

Carolina.
Heat 10100901 Uncontrolled 0.000048 | Ib Million Input To convert the EPA. September, 2003. A
Btus emission factor from | Section 1.6, Wood Residue

Lb/MMBtu to Lb/ton, | Combustion In Boilers. In:
multiply the emission| Compilation of Air Pollutant
factor by (HHV * Emission Factors, Volume 1:
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Y EVEE

Source

Classifica
tion Code

Primary
Control

Secondary
Control

Emissions
Factor

Unit

Measure

2000) where "HHV"
is the higher heating
value of thefuel
(MMBtu/Ib). Factors
are for boilers with
no controls or with
particulate matter
controls.

References
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Quality

Lb/MMBLtu to Lb/ton,
multiply the emission
factor by (HHV *
2000) where "HHV"
is the higher heating
value of the fuel
(MMBLtu/Ib). Factors
arefor boilers with
no controls or with
particulate matter
controls.

Heat 10100902 Uncontrolled 0.000048 | Ib Million Input To convert the EPA. September, 2003. A
Btus emission factor from | Section 1.6, Wood Resié
Lb/MMBLtu to Lb/ton, | Combustion In Boilers. In:
multiply the emission| Compilation of Air Pollutant
factor by (HHV * Emission Factors, Volume 1:
2000) where "HHV" | Stationary Point and Area
is the higher heating | Sources, Fifth Edition, AHR2.
value of the fuel U.S. Environmental Protection
(MMBLtu/Ib). Factors | Agency, Office of Air Quality
are for boilers with Planning and Standards.
no controls or with Research Triangle Parkokth
particulate matter Carolina.
controls.
Heat 10100903 Uncontrolled 0.000048 | Ib Million Input To convert the EPA. September, 2003. A
Btus emission factor from | Section 1.6, Wood Residue

Combustion In Boilers. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, A2,
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.
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Source
Classifica

Primary

Secondary

Emissions

Y EVEE
Heat

tion Code
10100908

Control
Uncontrolled

Control

Factor
0.000048

Unit

Measure
Million
Btus

Input

To convert the
emission factor from
Lb/MMBtu to Lb/ton,
multiply the emission
factor by (HHV *
2000) where "HHV"
is the higher heating
value of the fuel
(MMBLtu/Ib). Factors
are for boilers with
no controls or with
particulate matter
controls.

REE S

EPA. September, 2003.
Section 1.6, Wood Residue
Combustion In Boilers. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Quality

Heat

101012a

Electrostatic
Precipitator

0.000124

Million
Btus

Input

Composite. Radian FIRE
database 1994 Release.

Heat

10200201

Uncontrolled

0.000507

Million
Btus

Input

EPA. September, 1998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Parkokth
Carolina.

Heat

10200203

Uncontrolled

0.000507

Million
Btus

Input

EPA. September, 1998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Are&ources, Fifth

Edition, AR-42, Supplement E.
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Source
Classifica

Primary

Secondary

Emissions

Y EVEE

tion Code

Control

Control

Factor

Unit

Measure

Action

References
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Quality

Heat

10200204

Uncontrolled

0.000507

Million
Btus

Input

EPA. Septembed,998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Qudty
Planning and Standards.
Research Triangle Park, North
Carolina.

Heat

10200205

Uncontrolled

0.000507

Million
Btus

Input

EPA. September, 1998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air PollutantEmission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Heat

10200206

Uncontrolled

0.000507

Million
Btus

Input

EPA. September, 1998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation

of Air Pollutant Emission
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Source
Classifica

Primary

Secondary

Emissions

Y EVEE

tion Code

Control

Control

Factor

Unit

Measure

Action

References
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S.Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Quality

Heat

10200799

Uncontrolled

0.0000066
6

Million
Btus

Input

Source Test Report, Landfill
Boiler and Flare Systems.
(ConfidentialReport No. ERE
3)

Heat

10200221

Uncontrolled

0.000507

Million
Btus

Input

EPA. September, 1998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Areg&ources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Heat

10200222

Uncontrolled

0.000507

Million
Btus

Input

EPA. Septembed,998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quadty

Planning and Standards.
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Y EVEE

Source

Classifica
tion Code

Primary
Control

Secondary
Control

Emissions
Factor

Unit

Measure

Action

REE S

Research Triangle Park, North
Carolina.

Quality

Heat

10200223

Uncontrolled

0.000507

Million
Btus

Input

EPA. September, 1998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emis®n
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Heat

10200224

Uncontrolled

0.000507

Million
Btus

Input

EPA. September, 1998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Ehvironmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Heat

10200225

Uncontrolled

0.000507

Million
Btus

Input

EPA. September, 1998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth

Edition, AR-42, Supplement E.
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Source
Classifica

Primary

Secondary

Emissions

Material tion Code Control Control Factor Unit = Measure Action References Quality
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Parkokth
Carolina.
Heat 10200501 Uncontrolled 0.000009 | Ib Million Input EPA. September, 1998. E
Btus Section 1.3, Fuel OIl
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.
Heat 10200901 Uncontrolled 0.000048 | Ib Million Input To convert the EPA. September, 2003. A
Btus emission factor from | Section 1.6, Wood Residue
Lb/MMBLtu to Lb/ton, | Combustion IrBoilers. In:
multiply the emission| Compilation of Air Pollutant
factor by (HHV * Emission Factors, Volume 1:
2000) where "HHV" | Stationary Point and Area
is the higher heating | Sources, Fifth Edition, A2,
value of the fuel U.S. Environmental Protection
(MMBLtu/Ib). Factors | Agency, Office of Air Quality
are for boilers with Planning and Standards.
no controls or with Research Triangle Park, North
particulate matter Carolina.
controls.
Heat 10200901 Electrostatic 0.0000015| Ib Million Input F-factor 9,600 Galston Technical Services. | U
Precipitator Btus dscf/MMBtu. February 1991. In: Source
Medium Emission factor Emissbn Testing of the Woad
Efficiency developed from meta fired Boiler C Exhaust at
to PM ratio in front | Pacific Timber, Scotia,
half sample. California. Performed for the
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Source

Classifica- Primary Secondary | Emissions
Material tion Code Control Control Factor Unit = Measure References Quality
Timber Association of
California.
Heat 10200902 Uncontrolled 0.000048 | Ib Million Input To convert the EPA. September, 2003. A
Btus emission factor from | Section 1.6, Wood Residue
Lb/MMBtu to Lb/ton, | Combustion In Bders. In:
multiply the emission| Compilation of Air Pollutant
factor by (HHV * Emission Factors, Volume 1:
2000) where "HHV" | Stationary Point and Area
is the higher heating | Sources, Fifth Edition, AR2.
value of the fuel U.S. Environmental Protection
(MMBLtu/Ib). Factors| Agency, Office of Air Quality
are for boilers with Planning and Standards.
no controls or with Research Triangle Park, North
particulate matter Carolina.
controls.
Heat 10200903 Uncontrolled 0.000048 | Ib Million Input To convert the EPA. September, 2003. A
Btus emission factor from | Section 1.6, Wood Residue
Lb/MMBLtu to Lb/ton, | Combustion In Boilers. In:
multiply the emission| Compilation of Air Pollutant
factor by (HHV * Emission Factors, Volume 1:
2000) where "HHV" | Stationary Point and Area
is the higher heating | Sources, Fifth Edition, A22.
value of the fuel U.S. EnvironmentaProtection
(MMBtu/Ib). Factors | Agency, Office of Air Quality
are for boilers with Planning and Standards.
no controls or with Research Triangle Park, North
particulate matter Carolina.
controls.
Heat 10200903 Wet Scrubber 0.000016 | Ib Million Input F-factor 9,420 Galston Technical Services. | U
Medium Btus dscf/MMBtu. February 1991. In: Source
Efficiency Emission factor Emission Testing of the Woed
developed from meta fired Boiler #3 Exhaust at
to PM ratio in front | Georgia Pacific, Fort Bragg,
half sample. California. Performed for the
Timber Association of
California.
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Source

Classifica- Primary Secondary | Emissions
Material tion Code Control Control Factor Unit = Measure Action References Quality
Heat 10200903 Multiple Wet Scrubber | 0.00004 | Ib Million Input F-factor, 9,240 Galston Technical Services. | U
Cyclone W/O | Medium Btus dscf/MMBtu. February 1991. In: Swoce
Fly Ash Efficiency Emission factor Emission Testing of the Woed
Reinjection developed from meta fired Boiler at Catalyst Hudsor
to PM ratio in front | Inc., Anderson, California.
half sample. Performed for the Timber
Association of California.
Heat 10200903 Multiple Electrostatic | 0.0000022| Ib Million Input F factor 9,240 Composite. Radian FIRE U
Cyclone W/O | Precipitator 5 Btus dscf/MMBtu. database 1993 Release.
Fly Ash Medium Emission factor
Reinjection Efficiency developed from meta
to PM ratio in front
half sample.
Heat 10200906 Scrubber 0.0000114| Ib Million Input Factorscalculated Determination of AB 2588 U
Btus using an Hactor for | Emissions from a Woaofired
wood of 9240 Boiler Exhaust. February 10
dscf/MMBtu. 13, 1992. (Confidential Repor
No. ERG63)
Heat 10200908 Uncontrolled 0.000048 | Ib Million Input To conwert the EPA. September, 23. A
Btus emission factor from | Section 1.6, Wood Residue
Lb/MMBtu to Lb/ton, | Combustion In Boilers. In:
multiply the emission| Compilation of Air Pollutant
factor by (HHV * Emission Factors, Volume 1:
2000) where "HHV" | Stationary Point and Area
is the higher heating | Sources, Fifth Edition, AR2.
value of the fuel U.S. Environmental Protection
(MMBtu/Ib). Factors | Agency, Office of Air Quality
are for boilers with Planning and Standards
no controls or with Research Triangle Park, North
particulate matter Carolina.
controls.
Heat 10300501 Uncontrolled 0.000009 | Ib Million Input EPA. September, 1998. E
Btus Section 1.3, Fuel Oil
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
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Source
Classifica

Primary

Secondary

Emissions

Y EVEE

tion Code

Control

Control

Factor

Unit

Measure

Action

References
Point and Are&ources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Quality

Heat

10300203

Uncontrolled

0.000507

Million
Btus

Input

EPA. Septembef,998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quaty
Planning and Standards.
Research Triangle Park, North
Carolina.

Heat

10300205

Uncontrolled

0.000507

Million
Btus

Input

EPA. September, 1998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air PollutantEmission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Heat

10300206

Uncontrolled

0.000507

Million
Btus

Input

EPA. September, 1998.
Section 1.1, Bituminous and

Subbituminous Coal
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Source
Classifica

Primary

Secondary

Emissions

Y EVEE

tion Code

Control

Control

Factor

Unit

Measure

Action

References
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S.Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Quality

Heat

10300207

Uncontrolled

0.000507

Million
Btus

Input

EPA. September, 1998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Parkokh
Carolina.

Heat

10300209

Uncontrolled

0.000507

Million
Btus

Input

EPA. September, 1998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Are&ources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.
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Y EVEE
Heat

Source
Classifica
tion Code

10300221

Primary
Control

Uncontrolled

Secondary
Control

Emissions
Factor

0.000507

Unit

Measure
Million
Btus

Action
Input

REE S

EPA. Septembed,998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Qudty
Planning and Standards.
Research Triangle Park, North
Carolina.

Quality

Heat

10300222

Uncontrolled

0.000507

Million
Btus

Input

EPA. September, 1998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emis®n
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Heat

10300223

Uncontrolled

0.000507

Million
Btus

Input

EPA. September, 1998.
Section 1.1, Bituminous and
Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection

Agency, Office of Air Quality
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Classifica- Primary
Material tion Code Control

Secondary | Emissions
Control Factor Unit = Measure Action References Quality

Planning and Standards.

Research Triangle Park, North

Source

Carolina.
Heat 10300224 Uncontrolled 0.000507 | Ib Million Input EPA. September, 1998. E
Btus Section 1.1, Bituminous and

Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Parkoh

Carolina.
Heat 10300225 Uncontrolled 0.000507 | Ib Million Input EPA. September, 1998. E
Btus Section 1.1, Bituminous and

Subbituminous Coal
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Are&ources, Fifth
Edition, AR-42, Supplement E.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North

Carolina.
Heat 10300901 Uncontrolled 0.000048 | Ib Million Input To convert the EPA. September, 2003. A
Btus emissia factor from | Section 16, Wood Residue

Lb/MMBtu to Lb/ton, | Combustion In Boilers. In:
multiply the emission| Compilation of Air Pollutant
factor by (HHV * Emission Factors, Volume 1:
2000) where "HHV" | Stationary Point and Area

is the higher heating | Sources, Fifth Edition, AR2.
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Source
Classifica

Primary

Secondary

Emissions

Material tion Code Control Control Factor Unit = Measure Action References Quality
value of the fuel U.S. Environmental Protection
(MMBtu/Ib). Factors| Agency, Office of Air Quality
are for boilers with Planning and Standards.
no controls or with Research Tangle Park, North
particulate matter Carolina.
controls.
Heat 10300902 Uncontrolled 0.000048 | Ib Million Input To convert the EPA. September, 2003. A
Btus emission factor from | Section 1.6, Wood Residue
Lb/MMBLtu to Lb/ton, | Combustion In Boilers. In:
multiply the emission| Compilation of Air Pollutant
factor by (HHV * Emission Factors, Volume 1:
2000) where "HHV" | Stationary Point and Area
is the higher heating | Sources, Fifth Hition, AP-42.
value of the fuel U.S. Environmental Protection
(MMBLtu/Ib). Factors | Agency, Office of Air Quality
are for boilers with Planning and Standards.
no controls or with Research Triangle Park, North
particulate matter Carolina.
controls.
Heat 10300903 Uncontrolled 0.000048 | Ib Million Input To convert the EPA. September, 2003. A
Btus emission factor from | Section 1.6, Wood Residue
Lb/MMBLtu to Lb/ton, | Combustiorin Boilers. In:
multiply the emission| Compilation of Air Pollutant
factor by (HHV * Emission Factors, Volume 1:
2000) where "HHV" | Stationary Point and Area
is the higher heating | Sources, Fifth Edition, AR2.
value of the fuel U.S. Environmental Protection
(MMBLtu/Ib). Factors | Agency, Office of Air Quality
are for boilers with Planning and Standards.
no controls or with Research Triangle Park, North
particulate matter Carolina
controls.
Heat 10300908 Uncontrolled 0.000048 | Ib Million Input To convert the EPA. September, 2003. A
Btus emission factor from | Section 1.6, Wood Residue
Lb/MMBLtu to Lb/ton, | Combustion In Boilers. In:
multiply the emission| Compilation of Air Pollutant
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Source
Classifica- Primary

Secondary

Emissions

Y EVEE tion Code Control

Control

Factor

Unit

Measure

factor by (HHV *
2000) where "HHV"
is the higher heating
value of the fuel
(MMBLtu/Ib). Factors
are for boilerswith

no controls or with
particulate matter
controls.

References
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AB2.
U.S. Envionmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Quality

Heat 30600101 Uncontrolled

0.0000021

Million
Btus

Input

CARB2588 data.

Pape & Steiner Environmenta
Services. September 1990. |
AB-2588 Testing at Texaco
Trading and Transportation In
Panoche Station, Volumes |, |
and Ill. Report P90-2187.
Prepared for Texaco Trading
and Transportation Inc.

Heat 31000413 Low Nox
Burners

0.0000019
4

b

Million
Btus

Input

Composite.Radian FIRE
database 1993 Release.

Hot Mix 30500245 Fabric Filter
Asphalt

0.0000008
9

Tons

Produced

EPA. 2000. Section 11.1, Ho
Mix Asphalt Plants. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
SourcesFifth Edition, AR42.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.

Hot Mix 30500246 Fabric Filter
Asphalt

0.0000008
9

Tons

Produced

EPA. 2000. Section 11.1, Ho
Mix Asphalt Plants. In:
Compilation of AirPollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.

U.S. Environmental Protection
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Y EVEE

Source

Classifica
tion Code

Primary
Control

Emissions
Factor

Unit

Measure

Action

REE S

Agency, Office of Air Quality
Planning and Standards.

Quality

Hot Mix
Asphalt

30500247

Fabric Filter

0.00001

Tons

Produced

EPA. 2000. Section 11.1, Hot
Mix Asphalt Plants. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.

Hot Mix
Asphalt

30500255

Fabric Filter

0.0000006
2

Tons

Produced

EPA. 2000. Section 11.1, Ho
Mix Asphalt Plants. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmatal Protection
Agency, Office of Air Quality
Planning and Standards.

Hot Mix
Asphalt

30500256

Fabric Filter

0.0000006
2

Tons

Produced

EPA. 2000. Section 11.1, Ho
Mix Asphalt Plants. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.

Hot Mix
Asphalt

30500257

Fabric Filter

0.0000006
2

Tons

Produced

EPA. 2000. Section 11.1, Ho
Mix Asphalt Plants. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, Al22.
U.S. Environmental Protection
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Y EVEE

Source

Classifica
tion Code

Primary
Control

Secondary
Control

Emissions
Factor

Unit

Measure

Action

REE S

Agency, Office of Air Quality
Planning and Standards.

Quality

Hot Mix
Asphalt

30500258

Uncontrdled

0.00054

Tons

Produced

EPA. 2000. Section 11.1, Ho
Mix Asphalt Plants. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of AirQuality
Planning and Standards.

Hot Mix
Asphalt

30500258

Fabric Filter

0.000015

Tons

Produced

EPA. 2000. Section 11.1, Ho
Mix Asphalt Plants. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
SourcesFifth Edition, AR42.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.

Hot Mix
Asphalt

30500259

Uncontrolled

0.00054

Tons

Produced

EPA. 2000. Section 11.1, Ho
Mix Asphalt Plants. In:
Compilation of AirPollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.

Hot Mix
Asphalt

30500259

Fabric Filter

0.000015

Tons

Produced

EPA. 2000. Section 11.1, Hot
Mix Asphalt Plants. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, Al22.
U.S. Environmental Protection
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Y EVEE

Source

Classifica
tion Code

Primary
Control

Secondary
Control

Emissions
Factor

Unit

Measure

Action

REE S

Agency, Office of Air Quality
Planning and Standards.

Quality

Hot Mix
Asphalt

30500260

Uncontrolled

0.00054

Tons

Produced

EPA. 2000. Section 11.1, Ho
Mix Asphalt Plants. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental ®tection
Agency, Office of Air Quality
Planning and Standards.

Hot Mix
Asphalt

30500260

Fabric Filter

0.000015

Tons

Produced

EPA. 2000. Section 11.1, Ho
Mix Asphalt Plants. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.

Hot Mix
Asphalt

30500261

Fabric Filter

0.000015

Tons

Produced

EPA. 2000. Section 11.1, Ho
Mix AsphaltPlants. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.

Hot Mix
Asphalt

30500262

Fabric Filter

0.000015

Tons

Produced

EPA. 2000. Section 11.1, Ho
Mix Asphalt Plants. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fifth Edition, Al22.
U.S. Environmental Protection
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Source
Classifica

Primary

Secondary

Emissions

Y EVEE

tion Code

Control

Control

Factor

Unit

Measure

Action

References
Agency, Office of AirQuality
Planning and Standards.

Quality

Hot Mix
Asphalt

30500263

Fabric Filter

0.000015

Tons

Produced

EPA. 2000. Section 11.1, Ho
Mix Asphalt Plants. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
Stationary Point and Area
Sources, Fift Edition, AR42.
U.S. Environmental Protection
Agency, Office of Air Quality
Planning and Standards.

Lead

30400409

Uncontrolled

0.01

Tons

Cast

Lead content of
casting emissions is
36%.

EPA. 1995. Section 12.11,
Secondary Lead Processing.
In: Compilation of Air
Pollutant Emission Factors,
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Lead

30400413

Uncontrolled

2.000E1 -
6.000E1

Tons

Produced

EPA. 1995. Section 12.11,
Secondary Lead Processing.
In: Compilation of Air
Pollutant Emission Factors,
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangleg
Park, North Carolina.

Lead

30400413

Baghouse

0.012

Tons

Produced

Pacific Environmental
Services, Inc. March 15, 1994

In: Draft Final Test Report,
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Source
Classifica

Primary

Secondary

Emissions

Y EVEE

tion Code

Control

Control

Factor

Measure

References
East PenManufacturing
Company, Secondary Lead
Smelter, Volume I, Report and
Appendices A & B. Research
Triangle Park, North Carolina.

Quality

Lead

30301002

Uncontrolled

0.0001

Tons

Produced

Lack of Supporting
Documentation.

EPA. October 1990. In:
Assessment dhe
Controllability of Condensible
Emissions. EPA00/890-075.
U.S. Environmental Protection
Agency, Air and Energy
Engineering Research
Laboratory. Research Triangl
Park, North Carolina.

Lead

30301002

Spray Tower

Fabric Filter

0.017

Tons

Produced

Lack of Supporting
Documentation.

EPA. October 1990. In:
Assessment of the
Controllability of Condensible
Emissions. EPA00/890-075.
U.S. Environmental Protection
Agency, Air and Energy
Engineering Research
Laboratory. Research Triangl
Pak, North Carolina.

Lead

30400414

Uncontrolled

0.0006

Tons

Produced

EPA. 1995. Section 12.11,
Secondary Lead Processing.
In: Compilation of Air
Pollutant Emission Factors,
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Lead

30400414

Miscellaneous

Control Devices

2.4

Tons

Produced

Control devices are
afterburner, fabric

EPA. October 1990. In:

Assessment of the
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Classifica- Primary
Material tion Code Control

Secondary | Emissions
Control Factor Unit | Measure Action

Source

filter, venturi
scrubberand
demister. Lack of
Supporting
Documentation.

References
Controllability of Condensible
Emissions. EPA00/890-075.
U.S. Environmental Protection
Agency, Air and Energy
Engineering Research
Laboratory. Research Trigie
Park, North Carolina.

Quality

Lead 30400425 Uncontrolled 0.0007 Ib Tons Produced

EPA. 1995. Section 12.11,
Secondary Lead Processing.
In: Compilation of Air
Pollutant Emission Factors,
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Lead 30400426 Uncontrolled 0.01 Ib Tons Produced | Lead content of kettle
refining emissions is
40%.

EPA. 1995. Sectioh2.11,
Secondary Lead Processing.
In: Compilation of Air
Pollutant Emission Factors,
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Lead 30400507 Wet Scrubber 0.0004 Ib Tons Produced | Uncontrolled
Medium emissions = 3.38
Efficiency Ib/ton. Lack of
Supporting
Documentation.

EPA. October 1990. In:
Assessment of the
Controllability of Condensible
Emissions. EPA00/890-075.
U.S. Environmental Protection
Agency, Air and Energy

Engineering Research
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Y EVEE

Source

Classifica
tion Code

Primary
Control

Secondary
Control

Emissions
Factor

Unit

Measure

Action

References
Laboratory. Research Triangl
Park, North Carolina.

Quality

Lead

30400510

Scrubber

0.101

Tons

Processed

Controlled by
cascade scrubber at
averageefficiency of
98.3%, lead acid
batteries. Lack of
Supporting
Documentation.

EPA. November 1979. In:
Leadacid Battery Manufacture
- Background Information for
Proposed Standards. EPA
450/379-028a. U.S.
Environmental Protection
Agency. Research Trigie
Park, North Carolina.

Lead

30405101

Uncontrolled

< 1.000E0

Tons

Processed

EPA. 1995. Section 12.17,
Miscellaneous Lead Products.
In: Compilation of Air
Pollutant Emission Factors,
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Lead

30405103

Uncontrolled

15

Tons

Processed

EPA. 1995. Section 12.17,
Miscellaneous Lead Products.
In: Compilation of Air
Pollutant Emission Factors,
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Lead in Ore

30301004

Baghouse

0.002

Tons

Crushed

EPA. 1995. Section 12.6,
Primary Lead Smelting. In:
Compilation of Air Pollutant
Emission Factors, Volume 1:
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Source

Classifica Emissions

Primary

Secondary

Material tion Code Control Control Factor Unit = Measure Action References Quality
Stationary Point and Area
Sources, Fifth Edition, AR2.
U.S. Environmental Protection
Agency,Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.
Lead Oxide | 30400408 Uncontrolled 0.44 Ib Tons Produced
Lignite 10100301 Miscellaneous 0.00042 Ib Tons Burned The factor applies to | EPA. September, 1998.
Control Devices boilersutilizing Section 1.7, Lignite
either venturi Combustion. In: Compilation
scrubbers, spray of Air Pollutant Emission
dryer absorbers, or | Factors, Volume 1: Stationary
wet limestone Point and Area Sources, Fifth
scrubbers with an Edition, AP-42, Supplement E.
electrostatic U.S.Environmental Protection
precipitator (ESP) or | Agency, Office of Air Quality
fabric filter (FF). In | Planning and Standards.
addition, the factor | Research Triangle Park, North
applies to boilers Carolina.
using only an ESP,
FF, or venturi
scrubber. Emission
factor eyuations are
available in AP42
Table 1.712 for this
pollutant for all
typical firing
configurations and
control scenarios
Lignite 10100302 Miscellaneous 0.00042 Ib Tons Burned The factor applies to | EPA. September, 1998.
Control Devices boilers utilizing Section 1.7, Lignite
either venturi Combustion. In: Compilation
scrubbers, spray of Air Pollutant Emission
dryer absorbers, or | Fectors, Volume 1: Stationary
wet limestone Point and Area Sources, Fifth
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Source

Classifica
tion Code

Primary
Control

Secondary

Control Factor

Emissions

Unit

Measure

Action

scrubbers with an
electrostatic
precipitator (ESP) or
fabric filter (FF). In
addition, the factor
applies to boilers
using only an ESP,
FF, or ventu
scrubber. Emission
factor equations are
available in AP42
Table 1.712 for this
pollutant for all
typical firing
configurations and
control scenarios

References
Edition, AR-42, Supplement E.
U.S.Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Quality

Lignite

10100303

Miscellaneous
Control Devices

0.00042

Tons

Burned

The factor applies to
boilers utilizing
either venturi
scrubbers, spray
dryer absorbers, or
wet limestone
scrubbers with an
electrostatic
precipitator (ESP) or
fabric filter (FF). In
addition, the factor
applies to boilers
using only an ESP,
FF, or venturi
scrubber. Emission
factor equations are
available in AP42
Table 1.712 for this
pollutant for all
typical firing

EPA. September, 1998.
Section 1.7, Lignite
Combustion. In: Compilatin
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fifth
Edition, AR-42, Supplement E.
U.S.Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.
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Source

Classifica

Primary

Secondary

Emissions

Material tion Code Control Control Factor Unit = Measure Action References Quality
configurations and
control scenarios
Lignite 10100318 Miscellaneous 0.00042 Ib Tons Burned The factor applies to | EPA. September, 1998. A
Control Devices boilers utilizing Section 1.7, Ligite
either venturi Combustion. In: Compilation
scrubbers, spray of Air Pollutant Emission
dryer absorbers, or | Factors, Volume 1: Stationary
wet limestone Point and Area Sources, Fifth
scrubbers with an Edition, AR-42, Supplement E.
electrostatic U.S.Environmental Protection
precipitator (ESP) or | Agency, Office of Air Quality
fabric filter (FF). In | Planning and Standards.
addition,the factor Research Triangle RgrNorth
applies to boilers Carolina.
using only an ESP,
FF, or venturi
scrubber. Emission
factor equations are
available in AP42
Table 1.712 for this
pollutant for all
typical firing
configurations and
control scenarios
Lignite 10200301 Miscellaneous 0.00042 Ib Tons Burned The factor applies to | EPA. Sepember, 1998. A
Control Devices boilers utilizing Section 1.7, Lignite
either venturi Combustion. In: Compilation
scrubbers, spray of Air Pollutant Emission
dryer absorbers, or | Factors, Volume 1: Stationary
wet limestone Point and Area Sources, Fifth
scrubbers with an Edition, AR-42, Supplement E.
electrostatic U.S.Environmental Protection
precipitator (ESP) or | Agency, Office of Air Quality
fabric filter (FF). In | Planning and $indards.
addition, the factor | Research Triangle Park, North
applies to boilers Carolina.
using only an ESP,
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Source

Classifica

Primary

Secondary

Emissions

Material tion Code Control Control Factor Unit = Measure Action References Quality
FF, or venturi
scrubber. Emission
factor equations are
available in AP42
Table 1.712 for this
pollutant for all
typical firing
configurations and
control scenarios
Lignite 10200302 Miscellaneous 0.00042 | 1Ib Tons Burned The factor applies to | EPA. September, 1998. A
Control Devices boilers utilizing Section 1.7, Lignite
either venturi Combustion. In: Compilation
scrubbers, spray of Air Pollutant Emission
dryer absorbers, or | Factors, Volume 1: Stationary
wet limestone Point and Area Sources, Fifth
scrubbers with an Edition, AR-42, Supplement E.
electrostatic U.S.Environmental Protection
precipitator (ESP) or | Agency,Office of Air Quality
fabric filter (FF). In | Planning and Standards.
addition, the factor | Research Triangle Park, North
applies to boilers Carolina.
using only an ESP,
FF, or venturi
scrubber. Emission
factor equations are
available in AP42
Table 1.712 for this
pollutant for all
typical firing
configurations and
control scenarios
Lignite 10200303 Miscellaneous 0.00042 Ib Tons Burned The factor applies to | EPA. September, 1998. A
Control Devices boilers utilizing Section 1.7, Lignite
either venturi Combustion. In: Compilation
scrubbers, spray of Air Pollutant Emission
dryer absorbers, or | Factors, Volume 1: Stationary
wet limestone Point and Area Sources, Fifth
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Y EVEE

Source

Classifica
tion Code

Primary
Control

Secondary

Control Factor

Emissions

Unit

Measure

Action

scrubbers with an
electrostatic
precipitator (ESP) or
fabric filter (FF). In
addition, the factor
applies to boilers
using only an ESP,
FF, or venturi
scrubber. Emission
factor equations are
available in AP42
Table 1.712 for this
pollutantfor all
typical firing
configurations and
control scenarios

References
Edition, AR-42, Supplement E.
U.SEnvironmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.

Quality

Lignite

10300305

Miscellaneous
Control Devices

0.00042

Tons

Burned

The factor applies to
boilers utilizing
either venturi
scrubbers, spray
dryer absorbers, or
wet limestone
scrubbers with an
electrostatic
precipitator (ESP) or
fabric filter (FF). In
addition, the factor
applies to boilers
using only an ESP,
FF, or venturi
scrubber. Emission
factor equations are
available inAP42
Table 1.712 for this
pollutant for all
typical firing

EPA. September, 1998.
Section 1.7, Lignite
Combustion. In: Compilation
of Air Pollutant Emission
Factors, Volume 1: Stationary
Point and Area Sources, Fift
Edition, AR-42, Supplement E.
U.S.Environmental Protection
Agency, Office of Air Quality
Planning and Standards.
Research Triangle Park, North
Carolina.
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Source

Classifica

Primary

Secondary

Emissions

Material tion Code Control Control Factor Unit = Measure Action References Quality
configurations and
control scenarios
Lignite 10300306 Miscellaneous 0.00042 Ib Tons Burned The factor applies to | EPA. September, 1998. A
Control Devices bailers utilizing Section 1.7, Lignite

either venturi Combustion. In: Compilation

scrubbers, spray of Air Pollutant Emission

dryer absorbers, or | Factors, Volume 1: Stationa

wet limestone Point and Area Sources, Fifth

scrubbers with an Edition, AR-42, Supplement E.

electrostatic U.S.Environmental Protection

precipitator (ESP) or | Agency, Office of Air Quality

fabric filter (FF). In | Planning and Standards.

addition, the factor | Research Triangle Park, North

applies to boilers Carolina.

using only an ESP,

FF, or venturi

scrubber. Emission

factor equations are

available in AP42

Table 1.712 for this

pollutant for all

typical firing

configurations and

control scenarios

Material 30103506 Uncontrolled 0.44 Ib Tons Produced EPA. 1995. Section 12.16, E

Lead Oxide and Pigment
Production. In: Compilation of
Air Pollutant Emission Factors
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standads. Research Triangle
Park, North Carolina.

TRI Guidance for Reporting Releases and Otheste Management QuantitiesTaixic Chemicals:

C-61



Source
Classifica

Primary

Secondary

Emissions

Y EVEE
Material

tion Code
30103507

Control
Uncontrolled

Control

Factor
14

Unit

Measure
Tons

Produced

REE S

EPA. 1995. Section 12.16,
Lead Oxide and Pigment
Production. In: Compilation of
Air Pollutant Emission Factors
Volume 1: Stationary Point an
AreaSources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Quality

Material

30103507

Baghouse

0.05

Tons

Produced

EPA. 1995. Section 12.16,
Lead Oxide andPigment
Production. In: Compilation of
Air Pollutant Emission Factors
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North @rolina.

Material

30103510

Uncontrolled

0.9

Tons

Produced

EPA. 1995. Section 12.16,
Lead Oxide and Pigment
Production. In: Compilation of
Air Pollutant Emission Factors
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.SEnvironmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangleg
Park, North Carolina.

Material

30103515

Uncontrolled

0.55

Tons

Produced

EPA. 1995. Section 12.16,
Lead Oxide and Pigment

Production. InCompilation of
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Source
Classifica

Primary

Secondary

Emissions

Y EVEE

tion Code

Control

Control

Factor

Unit

Measure

References
Air Pollutant Emission Factors
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Quality

Material

3018520

Uncontrolled

0.13

Tons

Produced

EPA. 1995. Section 12.16,
Lead Oxide and Pigment
Production. In: Compilation of
Air Pollutant Emission Factors
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
ProtectionAgency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Material

30104201

Uncontrolled

55

Tons

Produced

This factor was present in
AIRS Facility Subsystem
Source Classification Codes
and Emission Factdristing for
Criteria Air Pollutants, March
1990, EPA 450/40-003.
These factors may have been
(and may still be) in an AR2
section, or they may have bee
added to that March 1990
document from other sources.
Please check the latest AP42
verify.

Material

30104201

Fabric Filter

Wet Scrubber

55

Tons

Produced

EPA. 1995. Section 6.12,
Lead Alkyl. In: Compilation of
Air Pollutant Emission Factors

Volume 1: Stationary Point an
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Source
Classifica

Primary

Secondary

Emissions

Y EVEE

tion Code

Control

Control

Factor

Unit

Measure

References
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
ProtectionAgency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Quality

Material

30104202

Uncontrolled

Tons

Produced

This factor was present in
AIRS Facility Subsystem
Source Classification Codes
and Emission Factdristing for
Criteria Air Pollutants, March
1990, EPA 450/00-003.
These factors may have been
(and may still be) in an AR2
section, or they may have bee
added to that March 1990
document from other sources.
Please check the latest AP42
verify.

Material

30104202

Miscellaneous
Control Devices

Tons

Produced

Controls are
incinerator and fabric
filter or wet scrubber
and incinerator.

EPA. 1995. Section 6.12,
Lead Alkyl. In: Compilation of
Air Pollutant Emission Factors
Volume 1: Stationaryoint and
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Material

30104203

Uncontrolled

150

Tons

Produced

This factor was preseirt
AIRS Facility Subsystem
Source Classification Codes
and Emission Factor Listing fg
Criteria Air Pollutants, March
1990, EPA 450/90-003.

These factors may have been
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Source
Classifica

Primary

Secondary

Emissions

Y EVEE

tion Code

Control

Control

Factor

Unit

Measure

Action

References
(and may still be) in an AR2
section, or they may have bee
added to that March 199
document from other sources.
Please check the latest AP42
verify.

Quality

Material

30104203

Miscellaneous
Control Devices

150

Tons

Produced

Controls are
incinerator and fabric
filter, or wet scrubber
and incinerator.

EPA. 1995. Section 6.12,
Lead Akyl. In: Compilation of
Air Pollutant Emission Factors
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Material

30104204

Uncontrolled

1.2

Tons

Produced

Emissions are
fugitive.

EPA. 1995. Section 6.12,
Lead Alkyl. In: Compilation of
Air Pollutant Emission Factors
Volume 1: Stationary Point an
Area Sources, Fifth Edition,
AP-42. U.S. Environmental
Protection Agency, Office of
Air Quality Planning and
Standards. Research Triangle
Park, North Carolina.

Material

30104301

Uncontrolled

Tons

Produced

This factor was present in
AIRS Facility Subsystem
Source Classification Codes
and Emissiorfactor Listing for
Criteria Air Pollutants, March
1990, EPA 450/90-003.
These factors may have been
(and may still be) in an AR2
section, or they may have bee

added to that March 1990
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